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Construction view of the Enrico Fermi Power Plant of the Power 
or Development Co. near Detroit, Mich. 


Russian Starting Experiences With a 


Mechanical Coal Sampling > 


Multiple Fuel Boilers For Pulp Mills 


World Power Conference 


A150 Mw Unit 


LEADING INDUSTRIALS 
CHOOSE THE VP 


both staff men and outside consultants. Thus, 


Not only do many of the nation’s leading indus- 


trial companies — such as those listed above 
buy VP Boilers, but also a long list of smaller 
companies and institutions have VP package 
boiler installations 

The choice of the “big” companies, however, 
has some special significance. They buy boilers 
frequently — therefore, their experience is always 
up to date. They buy them in all capacities large 
and small. Their requirements justify employ- 


ment of highly qualified engineering specialists 


they have the breadth of experience and the 
expert guidance requisite to making the soundest 
equipment selections. 

So — if you are in the market for boilers in the 
capacity range from 4,000 to 50,000 pounds of 
steam per hour, we submit that you can buy with 
confidence the boiler chosen by so many of the 
nation’s largest industrialists — the C-E Package 
Boiler, Type VP. A new descriptive catalog, 
VP-3, is just off the press. Write for your copy. 
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BUFFALO 


BUFFALO, 


Buffalo Pumps Division. 


Canadian Blower & Forge Co., 


VENTILATING e AIR CLEANING e AIR TEMPERING «+ INDUCED DRAFT 
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CRITICAL DRAFT REQUIREMENTS 7? 
FILL THEM PRECISELY 
WITH “BUFFALO’ FANS! 


Don't settle for a ““¢ om promise Fan’! Youll never need to, with a broad choice from 
the complete line of “Buffalo” mechanical dratt fans. Described below are only two of 
the many types of “Buffalo” Fans designed to cover the full range of boiler requirements. 
Remember when you specify “Buffalo” you can select a fan with the characteristics 


to match your pressure-volume needs —— exactly, 


“BUFFALO” TYPE “BLH’ FAN 


Does your installation call for a fan designed to deliver peak efhieieney, economy and 
dependability for mechanical draft service 7 Then the “Buffalo” Type “BLE Fan is 
your answer. Maintaining a high mechanical efliciency of 865, over a very broad oper- 
ating range, the “BLAH provides constant stability of performance from free delivery to 
shutoff, Turbulence is minimized by unique design features including smooth inlet bell, 
directional inlet vanes, backward-curved blades, rotor flange curved to match inlet bell 
and the gradually divergent outlet. All these factors contribute to the smooth, powerful, 
quiet performance of the “Buffalo” Type “BLH®™ Fan. 


“BUFFALO’ AIRFOIL TYPE FAN 


Where boiler operation indicates the desirability of using airfoil fans, with their high 
peaking efliciency, selection from the complete “Buffalo” airfoil line assures full benefits 
from this design. Every feature combines to attain a new high in quiet, eflicient operation 

the completely streamlined inlet the true half-cirele formed by the wheel flange 
and matching inlet bell the low loss inlet box design. The cantilevered variable inlet 
vanes deep in the inlet throat, the advanced wheel design, scroll shape and divergent 


outlet also reduce turbulence to a minimum and add to peak performance. The net result 
brings you the most eflicient fan yet offered for a wide range of pressures up to 85”, 
capacities over 1% million efm. 

Illustrated is the NEW “Buffalo” Mechanical Draft catalog covering forced draft, 
induced draft, primary air, gas recirculating, sintering fans and cyclone compressors. 
Descriptions cover rotors, shafts, housings, inlet boxes. variable inlet vanes, dampers. 
hearings, shaft seals. blade and seroll liners. If you would like to receive a Copy. just 
send us a note on your company letterhead. Ask for Bulletin FD-905. 


FORGE COMPANY 


NEW YORK 
New 


Buffalo. York 


Ltd... Kitchener. Ontario 


EXHAUSTING FORCED DRAFT COOLING HEATING PRESSURE BLOWING 
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s it readily available?— Yes, it’s yours on order: 
Is it Lil lable ?— Y der! 


Is there enough for any future need?—Sure thing, the 
supply is practically limitless! 


How about present and future cost?— Price is stabilized 
by expanding mine mechanization and increasing 
efficiency of modern burning equipment. 


BITUMINOUS COALS FOR EVERY PURPOSE 


Ask our man! BALTIMORE & OHIO RAILROAD, BALTIMORE 1, MD., Phone: LExington 9-0400 
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NEW VALVE-OLOGY 


shuts off costly maintenance 


Hancock 6004 Steel Valves incorporate new concepts in 
valve-ology that reduce valve maintenance and equipment 
down-time. The forged steel bonnet and body have but 
ting flanges so strong no distortion is possible. The flanges 
form a bonnet joint that utilizes the sealing power of a 
Plexitallic® gasket so effectively not even pressures ex 


ceeding ten times the rating of the valve can cause a blowout 


Hancock valve-ology makes full use of stainless steel to Ve 
reduce your valving cost. Seat, disc, stem, swing bolts and , 
nuts, thread bushing, packing gland follower—all are stain mg 


less steel. Globe, Angle, “Flocontrol’, Lift Check, and Hi Hancock 600# Steel 
Globe Valve. Type 
5500 Line. Size 


ardization simplifies servicing and inventory needs. Your Vs" thru ? 


Pressure Drop designs available. A high degree of stand 


industrial supply distributor will gladly give you full de 
tails on Hancock Valve quality and performance. Phone 


him today. 


MAXWELL HANCOCK STEEL VALVES 


A product of 
MANNING, MAXWELL & MOORE, INC. 


TRADE MARK Consolidated Ashcroft Hancock Division Watertows VMassachu 
In Canada: Mannu Va A Mor of Canada Lid, Galt, Ontario 


MANNING 
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CHROME-MOLY PIPING | 


for high pressure 
high temperature 
central station 


These three jobs are typical of the wide 
Variety of custom piping work which we do for the power 
and process industries. In the background of the photo welders 
are Shown making the heli-are root pass on 18” O.D., 
} hrome-moly main steam piping. In the foreground, 
inspection, is a 12” header for a process 
of ‘x aluminum alloy The pressure vessel, 
f austenitic steel, iy one of many we produce for atomic energy application 
The manutacturing of this type of piping requires specialized facilities . . . 
for engineering, fabricating, testing, assembly, and erection. 
We have those fagilities. Use them on your piping jobs 


Promoting Progress IN POWER AND PROCESS PIPING 


AND EQUIPMENT COMPANY 


158 49th Street — Pittsburgh, Pa. 


Canada, CANADIAN PITTSBURGH PIPING, LTD., 68 YONGE STREET. J NI NTA} 


Atlanta Whitehead Building Cleveland Public Square Building 
Chicago Peoples Gas Building New Orleans ; P.O. Box 74 
New York ..« Woolworth Building 
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For Southern California Edison Company's 
new Huntington Beach Steam Station... 


if 


\ 


HMTA condensate booster 


CHTA boiler feed pump 


Ingersoll-Rand pumps 
will handle all boiler-feed water 


2020 gpm at 6400 ft TDH. The booster pump at 

the opposite end of the driver is an I-R horizon ' 

tally split unit rated 1850 gpm at 1970 ft TDH ; 
In addition, I-R is supplying the axial inlet sur 


Wien completed, Southern California Edison 
Company's new Huntington Beach Station will 
have a name plate capacity of 820 MW of power 

with four cross-compound turbines and oil-and- 
gas fired boilers. For the first two units now under 
construction, Southern California Edison (and 


face condensers for each generator unit plus the 
condensate, circulating and heater drain pumps 


Bechtel Corp., engineer and constructor) has pur- 
chased 10 Ingersoll-Rand pumps to handle all 
boiler-feed water. 

One of the arrangements of boiler-feed pump 
and condensate-booster pump is shown above. The 
feed pump at left 1s an I-R double-case pump rated 


10-875 


Ingersoll-Rand 


11 Broadway, New York 4, NY 


vacuum pumps and steam-jet ejectors 

When you consider equipment to meet your own 
power plant requirements, call on your Ingerso!] 
Rand representative for objective, expert counsel 
Let him help you select the right pump for each of 
your applications 


FHERE’S NO SUBSTITUTE FOR EXPERIENCE tH EWGINEERED PRODUCTS 
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makes tracks for coal 


Seven Caterpillar Tractor Co. plants 
burn coal for low-cost steam generation 


When seven plants of a company all 
burn coal—over 250,000 tons a year— 
you can be sure there’s a good reason. At 
Caterpillar Tractor Co., where steam is 
used for both process work and heating, 
coal is burned for low-cost, efficient 


steam production. Power house at Morton, 


Because of its importance at Caterpillar, Ill. plant uses two 60,000 
lb/hr Wickes boilers, 3 


steam generation must meet the same stories high. These are 
standards of efficiency and dependabil- equipped with Hoffman 
ity set up for all phases of plant produc- continuous ash-discharge 
tion. As Caterpillar has expanded from spreader stokers. 
one plant to many, therefore, each plant 


has burned coal. 


Facts you should know about coal 


You'll find that bituminous coal is not 


only the lowest-cost fuel in most indus- Track unloading hopper at 


trial areas but up-to-date coal burning York plant. Coal feeds 
equipment can give you 15% to 50% from belt conveyor to 
bucket conveyor to distrib- 
uting flight conveyor over 
storage bunker. Coal 
nate smoke problems. And vast coal re- handling system by Beau- 
serves plus mechanized production mont Birch. 


more steam per dollar. Today's automatic 


equipment can pare labor costs and elimi- 


methods mean a_ constantly plentiful 


supply of coal at stable prices. 


Technical advisory service 


To help you with industrial fuel problems, 
the Bituminous Coal Institute offers a free Exterior view of power 
technical advisory service. We welcome plant at Joliet, Ill. Fore 


the opportunity to work with you, your ground shows part of out- 
consulting engineers and architects. If side coal storage area fea- 

turing portable car unload- 
er and. stacker. Coal is 


to the address below. Or send coupon stocked out and reclaimed 


you are Concerned with steam Costs, write 


below for our case histories booklet, by Caterpillar bulldozer- 
complete with data sheets. You'll find equipped crawler tractor. 


it informative. 


Consult an engineering firm 


If you are remodeling or building new 
heating or power facilities, it will pay 


you to consult a qualified engineering SEND COUPON FOR NEW “Guide Specifications for Underfeed 
Stoker Fired Low-Pressure Commercial Heating Plants 


demand for the tiest edition of this booklet, adaptable for design 


firm. Such concerns—tamiliar with the 


latest in fuel costs and equipment—can loads 3,000 to 26,000 EDR steam, has justitied an expanded 
edition covering application of underfeed stokers tiret he 


effect great savings for you in efficiency 
: watertube and section cast iron) borers. Complete specification 


and fuel economy over the years. criteria cover all aspects of typical heating p! 


Guide Specifications booklet [] Case histories on larger plants 


BITUMINOUS 
COAL INSTITUTE | 


Address 


iit 


Department ©-10, 
City 


Southern Building © Washington 5, D. C. 
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Wishful thinking never assures true economy in industrial 
construction—especially in the fabrication and erection of 
critical piping. Big power and processing plants have proved 
again and again the soundness of delegating high-temperature. 


high-pressure jobs directly to specialists ...So0, ask us in. 


W. K. MITCHELL & CO., INC. 
Philadelphia 46, Pa. 


PIPING 


WESTPORT JOINT 


PIPING FABRICATORS AND CONTRACTORS 
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APEXIOR, 


m todays power botlers 


There’s something basic about a power- 
field product with a job even more vital 
today than half a century ago — for tech- 
nologically we’ve come a whole era since 
Apexior Number 1 first went to work 
inside boilers in 1906. The “why” of 
Apexior and its still-growing use in mod- 
ern steam generators takes us, then, to 
fundamentals, best answered by asking— 


WHAT IS APEXIOR? 

Apexior Number |@ is a high-tempera- 
ture, non-oxidizing, brush-applied coating 
for service on both heat-transfer and non- 
heat-transfer areas. Because it penetrates 
and becomes one with metal, Apexior 
seals surfaces at new, or newly cleaned, 
strength, isolating steel from its environ- 
ment and establishing it as an independent 
element in steam generation. 


WHY ARE BOILERS 

APEXIOR-COATED? 
Maintaining the status quo to keep steel 
at peak efficiency is only the first benefit 
Apexior confers. The simple one-coat 
process actually transforms steaming sur- 
faces. Because Apexior is smooth and 
deposit-repelling, metal stays cleaner 
longer — heat transfer is always at its 
highest — distribution is uniform — and 
circulation and evaporation proceed at 
top performance levels. Off the line, in- 
spection is facilitated — cleaning, when 
required, is accomplished easily and quick- 
ly — and the boiler is soon back in better- 
than-ever steaming service. 


MAINTENANCE FOR METAL 


This message is one of a continuing series. To 
be discussed: Apexior Number 1% 1n relation 
to... heat transfer, feedwater treatment, high 
purity steam, standby, cleaning, cost. Watch 
for the answer to your question, or write 


WHERE IS APEXIOR IN USE TODAY? 


Now manufactured in the United States 
and four foreign countries, Apexior serves 
the world around in electric utility cen- 
tral stations and plants generating powe! 
for every kind of manufacturing and serv- 
ice industry. Its first use half a century 
ago in Scotch marine boilers has been 
extended also over the years to floating 
power plants in vessels of every type and 
size. 


CAN YOU APEXIOR-COAT 

ALL BOILERS? 
Apexior serves under highest tempera- 
tures and pressures on any steam-or- 
water-contact area. It may therefore be 
applied to any water-tube boiler, includ- 
ing water walls, economizers, circulators, 
and reheat units and to any fire-tube 
boiler where it serves on shell interiors 
and tlue exteriors. 


WHAT UNIT-SYSTEM AUXILIARIES 
ARE USUALLY APEXIOR-COATED? 

Evaporators 
exteriors 


>» Deaerating heaters - 


— interior surfaces, coil 


- shells and trays 


> Feedwater heaters — interior surfaces 


WHAT PARTS OF STEAM TURBINES 
ARE APEXIOR-COATED? 


pb /nterior of casings and exterior of ro- 
tors, or wheels, and diaphragms. 


AMPNEY 


HYDE PARK, BOSTON 36, MASSACHUSETTS 
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C-E earns 
the 2400 ps! 


Controlled circulation units of the twin or divided furnace type have amply demonstrated their 
suitability for high-pressure, high-capacity requirements. 
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Recent years have seen a marked trend toward the use 
of the 2400-lb throttle pressure, and indications are 
that this will be the prevailing pressure for units in the 
200 MW-up class for some time to come. 

. The following list of C-E Boilers installed, under 
construction or on order, reveals the extent of Combus- 
tion’s experience in the design, manufacture and oper- 
ation of 2400-lb boilers. The total electric generating 
capacity of these boilers (6,592,000 kw) accounts for 


overwhelming preference 
throttle pressure range 


well over half of all the 2400-lb capacity ordered to 
date by American utilities. 

Another significant aspect of present American prac- 
tice in this pressure area is the recognition of the C-E 
Controlled Circulation Boiler as the design best suited 
to use of the 2400-lb cycle. The extent of this recogni- 
tion may be judged from the fact that 30 of the 33 
units listed are of this design. The other 3 are C-E 
Sulzer Monotube Steam Generators. 


-E Boilers* 2400-Ib Throttle Pressure 


The above list covers American utilities only. Abroad, too, the C-E Contr 


STEAM CAPACITY—kw 


TEMP. F TOTAL 
1050/1000 250,000 
005 156,250 
005 156,250 


1050/1050 187,500 


1050/1050 | 225,000 
750000 

1050/1000 500,000 

1050/1000 | 260,000 

"1050/1000 

1050 


165,000 

000 400,000 
1005/1005 
1050/1000 
1050/1000 
1050/1000 250,000 
1053/100 500,000 
000 167,000 
1000/1000 200,000 


175,000 
350,000 


olled Cire 


ulation 


Boiler has achieved a predominant position for 2400-lb applications, evidenced by orders 


placed with C-E or its licensees for 21 units with 


an aggregate capacity of 5,270,000 kw 


COMBUSTION ENGINEERING [J 


Combustion Engineering Building * 200 Madison Avenue, New York 16, N. Y. 
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Hudson Gas & Electric Corp. | Danskammer 

Cincinnati Gas & Electric Co. = | Miamifort, 

Dayton Power Light Co. Tait | 

Electric co. | Shawviwe | 

Pennsylvania Power & Light Co. | Brunner Island | | 

Virginia Electric & Power Co. Possum Point 

13 | 


During shop fabrication, ninety 
K-Welds 
shielded 


Kellogg’s 
manual are 


inert) gas 
technique of 
welding ... were made by Kellogg on 
the Type 316 stainless main steam 
piping for Philadelphia Electric Com- 
pany’s Eddystone Station, Unit No. 1. 
All were heat treated after welding, 
at 1900-1950 F. 

In the photo above, the K-Weld 
root bead already has been deposited 

using 1/16 in. filler wire (16 Cr.-8 
Ni.-2. Mo.). The operator is making 
the second pass by conventional man- 
ual are welding. This and the remain- 
ing passes are made using covered 
B&W 16-8-2 


electrodes for this ex- 


tremely heavy-walled section. 


Inspections by liquid penetrant 
and radiography ... four for each weld 
After the first 


in.; (2) Halfway between in. 


. were as follows: (1 


and outer surface, provided the dis- 
tance was greater than *, in.; (3) On 
completion of weld; (4) After solution 


heat treatment. These inspections 


show the extent to which Kellogg 
goes, beyond code requirements in 
this case, to control quality of fabri- 
cation. 


The M. W. Kellogg Company wel- 


comes inquiries on its complete service 


to the power piping industry from 


consulting engineers, engineers of 


Fabricated Products Sales Division 


THE M. W. KELLOGG COMPANY, 711 THIRD AVENUE, NEW YORK 17, N. Y. 


A OF PULLMAN INCORPORATED 


POWER PIPING~-—-THE 


TECHNIQUE 


KELLOGG|——., 4 


VITAL LINK 


KELLOGG’S 


K-WELD 


KEEPS PACE 


power generating companies, and 
turbines, 


manufacturers of boilers, 


and allied equipment. 


K-Weld root bead is deposited while pipe in 


terior is under controlled inert gas pressure in 


specially designed portable gas chamber t 


ture. Diagram shows details of fixture. and 


how interior weld surface can be controlled 
by 


varviny pressure 
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Industrial De partment 1-321 if 


GRAVER WATER CONDITIONING CO. 
Division of Union Tank Car Company 


216 West 14th Street, New York 11, N. Y. >yrif RINTS 
WRITE FOR TEC 


HNICAL REP 


ow 
a 
As every power engineer knows » poiler and turbine outage 
one of the most expensive operatiné costs for nigh pressure power 
ty plants in central stations: A major cause of shutdown ~~ as well 
Py as of reduced thermal efficiency if contamination of conden- 
sate and steam within the poiler-turbine cycle from such sources 
of solids 4 sonaenser leakage» fly ash, pre-bo} ler metallic ‘ 
corro sion and makeup solids: 
5 Now. - Internal Self -Purif ication of condensate by Graver 
nKidaney Scavengine System can eliminate virtually all con- 
pagination the cycle! This system consists of a nigh 
a rate gemineral izer-f titer combination that 
ae 
is purifies condensate to parts per instead of the H 
M \ usual parts per million-- prevents puild-uUP of corrosive 
: 
products in the poiler and turbine cycles: considerably 
* 
;ncreases steam pul ity and, thereby: over-all cycle ther - 
mal eff ciency - Thus» outages due contaminat jon can be 
@ eliminated and tne need for plowdown » turbine wasnineg and 
general all-around mainten ynce can pe gre atly redu¢ ed ! 
rs) The "Kianey" also protect: the sycle case Of -ondense! 
solids leakage through weepabe or tube rupture It -ontinue to 
send 4 pure flow of ceedwate! to the team gene! ators ~~ giving 
= the operatiné enginee! ade quate time to plan for an orderly 
shutdown without the U yal confu jon and excitement in case of 
= tube rupture: with yitable election of ne nit 

rates and byPa>- condensate f rateS>s plu prope! of Me 
filters and mixed-* ed gemineralize" , the inve tment and ope! 
ating cost for thi treatment } quite .onomical 

Graver» @ pionee! in the desifn of aavanced wate! treat nent 

[GRAVER| equipment for the powe! industry» ha jevoted q part ‘ 

its -nemical research and en? i;neerine seve lopment progra 

the nKidney" S -aveng2 ne System are avai lab+© to fit 

yprove thermal efficien y and reduct tne numbe! of outare it 
an sisting Stations to si 1d efficie® y a new plant: 
rite Grave! for all the fact on High Rate Interna} Self % 

condensate PY the wKidney: itt Systé 

6 AND 1-15] 
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Curtiss-Wright 
EXTRUDED SEAMLESS 


TUBING 


...1In a newly 
extended range 
of sizes, weights 

and alloys 


The recognized advantages of Curmet ¢ Materials include premium carbon 
extruded steel tubing... /igh transverse steels, alloy steels, stainless steels and 
sirreneth, uniform physical properties, high temperature materials. 


longer lengths... are now available for Wall thicknesses from A.S.A. Sched- 
the first time to a wide range of indus- ule 20 through Schedule 160, and 


trial applications larger sizes through 4 inches 
Fechnological advances at Curtiss 


, New latitude in fabrication and closer 
Wright's Metals Processing Division 


matching of dimensional needs enable 
you to use this high-integrity tubing in 
¢ Sizes from 8 through 20 inch outside an expanded range of pressure, temper- 


have now made possible 


diameters, and even larger, in quar ature and mechanical applications .. . 
ter inch increments. with new economy 


FOR FULL INFORMATION, WRITE TO: 


METALS PROCESSING DIVISION ® CURTISS-WRIGHT CORPORATION 
760 Northland Avenue Buffalo 15, New York 
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PLANETARY GEAR 


...for high speeds... high horsepower 


Proved in hundreds of installations abroad 
totalling over 3,000,000 horsepower—now available in America! 


For all high torque power transmission 
applications such as pump turbo-generator 
and compressor drives in industrial, 
municipal and marine installations. 


This cutaway view of the 

De Laval-Stoeckicht Planetary 

Gear shows how it provides 

flexibility for proper load 

distribution throughout the gear 
members. The thoroughly 

proved and tested design is completely 
reliable in transmitting high horsepower 
for high speed applications. ¢ Highest 
efficiencies (98% or higher) ...no high 


speed bearings . . . less friction losses. 


Check 
These Advantages: J 


Small Size — Light Weight Convenient Arrangement 


Compact—low weight per hp. Sizes range Co-axial or “in-line” arrangement Capacity range shown in 

from 22” to 46” in diameter, depending of gear members takes up far less shaded area on chart below. 
on horsepower requirements. Example: space than parallel axis gears For other applications, contact 
5000 hp planetary unit weighs 1700 Ibs. of equivalent horsepower rating. your De Laval Sales Engineer. 
against 6000 Ibs. for conventional gear. 


— “ | | a+ 
22" to 46 GEAR SELECTION CURVES | 


HP PER RPM 


For further details, 
write for Bulletin 2400. 


Steam Turbine Company 
886 Nottingham Way, Trenton 2, New Jersey 


DE LAVAL- STOECKICHT 
L-STOECKICHT | 
2) 
} 
j 
ee | Wide Application 
= GENERATOR | NERATOR | TT TTT] 
| 
i 
SWZ 
31 


for water conditionime 


This open-tank softener has been in continuous service since 1950 using its original AMBERLITE IR-120 resin. 


o 


AMBERLITE TR-120 in use over 7 years at oil refinery has 


i treated 3.000.000 gallons of water per cubic foot of resin 


... Shows no significant change in softenimg capacity. 


the outstanding record of the 
PR-120 jon exchange resin in use at the 


Gault Oil Corporation’s refinery in Philadelphia, Pa 


refinery can produce 3,000,000 potnds of 200 


mel GSO pst steam every hour for electrical powe! 
Cheon heat exchanec inal proces tise 
thi iter used 4 taken trom the IR el 
stronel widic Cation es 
chaneve resin operating tn the sodium evele, is used 
etlectivel mal economicall in the refiner S oopen 
ravit\-leed soltener to condition GOO 000 
ol per hour to less than ppm. 
Phe A ER-120 at the Gulf Oil Corpora- 
thon Philadelphia refines has been in constant 
e since thout change in capac- 
or loss of resin each culbie toot of resin has 
treated: Well in exes ol 3.000 000 callons of water 
I While there aren installations which have eiven 
uch proloneed the durability of ton ex- 
18 


change resins is dependent upon the nature of the 
influent water supply and operating conditions a 
Spee lalizing in water treat- 
ment are qualified by experience to give you recom- it 
mendations on how AMBERLITE lon exchange resins 
can best serve your specific needs , 


Whether vou need softened, deionized, dealkalized 
or deacidified water, ton exchange provides a prac- 
tical and eflective answer to your water condition- 
ne problems. Write for our booklet “It You Use 
Water” for full information about AMBERLITE resins 


Chemicals for Industry 


ROHM & HAAS 


COMPANY 
THE RESINOUS PRODUCTS DIVISION 
Washington Square, Philadelphia 5, Pa. 


Rey resentatives in principal foreign countnes 
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CONDENSATE PUMP WATER PUMP 


3. FLUID HANDLING GROUP 


LOOK ALL THREE 
FOR POWER 


Power plant reliability often depends on the effect of one component of the Fluid 
Handling Group on another. As the manufacturer of all major components of 
this group, Worthington has a reservoir of experience and knowledge that can 
benefit you. This “system-wise experience” with modern complex plant equipment 
can help solve your fluid handling problems. To put “system-wise experience” 
to work get in touch with your nearest 
district office. Worthington Corporation, 
Harrison, New Jersey. 


CIRCULATING | 


~ — 
| GENERATING ELECTRIC GENERATING GROUP 
— 
‘i 
WORTHINGTON 
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Power plant operators who 
want the finest equipment 
available for fly ash 
collection will find nothing 
to equal the long 

life, high efficiency and 
low maintenance of 
Western Precipitation 
Electrical Precipitators. 


CONSTRUCTION 
FEATURES 

> Arrangement of curtains 
®. baffles and hi-voltage 
wires (2) assures optimum 
uniformity of electrical field 
— therefore maximum col- 
lection efficiency. 

> Baffles (3) insure mini- 
mum dust reentrainment 
and optimum gas distribu- 
tion. 

> Curtains and hi-voltage 
system are engineered for 
maximum stability, even 
distribution of rapper im- 
pact, and unequalled ease 
of installation. 


Before finalizing plans for 


The simple — No other electrical Precipitator is 
backed by so many years of leadership in the field—nor incorpor- 
ates sO many outstanding advantages pioneered by the industry’s 


WESTERN 


PRECIPITATION 
in Hilectrical 
Precipitators 


= 


most experienced organization in the development of Cottrell 


equipment—experience beginning with the world’s first commer- 


cial Cottrell installation! 
This cross-section of a typical Western Precipitation Electrical 
Precipitator shows a few of the many important details that go 


into the construction of these units... 


> No moving parts in the 
gas stream. 


> Supports (@) for hi-voltage 
system are specially de- 
signed to resist side thrusts, 
and require minimum main- 
tenance. 


P Internal stiffeners permit 
clean, smooth external sur- 
faces for easy insulation (5). 


> Air-swept insulator com- 
partments (@) insure long 
life, minimum maintenance. 


> Unobstructed free-flowing 
hoppers @ permit complete 
dust evacuation. 


WESTERN 


ADVANCED 

RAPPER DESIGN 

Frequency and intensity 
of rapping is variable over 
wide ranges to eliminate 
puffing and meet individual 
operating requirements. 

> All rappers(®) are external 
for easy adjustment and 
maintenance. 

> Flexible mounting — either 
side or top. 


SAFETY ENGINEERED 

> Hi-voltage insulators 
are protected by separate 
compartments with individ- 
ual access (@). 


> Quick-opening access (i) 
doors are positive-sealing. 
> Complete interlock sys- 
tem available at minimum 
cost. 


“TRANSISTOMATIC” 
PRECIPITATOR CONTROL 
> No tubes, no relays, no 
moving parts— carries 
lifetime guarantee! 


p /nfinitely variable precipi- 
tator voltage to suit oper- 
ating conditions. 


Automatically compen- 
sates for line voltage fluc- 
tuations. 


PRECIPITATION 


CORPORATION 


installing any dust or fly ash 
collection equipment, get the 
full story on the finest collection 
equipment available — 

Western Precipitation Cottrells! 


Engines and t tors of Equipment ¢ t f Suspended Matera 


LOS ANGELES 54 + NEW YORK 17 + CHICAGO 2 + PITTSBURGH 22 - ATLANTA 5 +» SAN FRANCISCO 4 
Representatives in al/ principal cities 


Precipitation Company of Canada Ltd., 8285 Mountain Sights Avenue, Montreal 9 
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addition 


to these and other advanced 
features, Western Precipitation 
Cottrells’ are available in CMP 
(Combination Mechanical- 
Precipitator) Units, with the 
world-famous Mu/tic/one Col- 
lectors for the mechanical 
collection section. These com- 
bination units are designed, 
engineered and installed under 
one coordinated responsibility 
by the ome organization that 
offers unsurpassed experience 
in both mechanica/ and e/ec- 
trical types of collection equip- 
ment — Western Precipitation 
Corporation! 


REMEMBER-in the field of dust collection, nothing equals the long life, low main- 
tenance and high collection efficiency of a Cottrell Electrical Precipitator! 
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rugged blow-off valves 
for high pressure boilers 


HARD-SEAT—SEATLESS COMBINATION 


@® For boilers up to 1500 psi, this Yarway Unit 
Tandem Blow-Off Valve offers the maximum in 
dependable service. A one-piece forged steel block 
serves as the common body for the Yarway Stellite 
Hard-seat blowing valve and the Yarway Seatless 
sealing valve. All interconnecting flanges, bolts and 
gaskets are eliminated. The Unit Tandem at right is 
sectioned through Seatless Valve to show balanced 
sliding plunger in open position and free flow. 


HARD-SEAT—HARD-SEAT COMBINATION 


® For boilers to 2500 psi, this is the valve to use— 
Yarway’s Unit Tandem Hard-seat— Hard-seat com- 
bination. Dise has welded-in stellite facing and inlet 
nozzle has integral welded-in heavy stellite seat, 
providing smooth, hard-wearing surface. 


OVER 4 OUT OF S 
HIGH PRESSURE PLANTS 
USE YARWAY BLOW-OFF VALVES 


Write for Yarway Catalog B-434 


YARNALL-WARING COMPANY 
100 Mermaid Ave., Philadelphia 18, Pa. 
BRANCH OFFICES IN PRINCIPAL CITIES 


BLOW-OFF VALVES 
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{utomatic data processing, applied to the many var lables of ther 
mal design, results in higher efficiency of ALCO feedwater heaters. 


HOW DO YOU FIGURE A FEEDWATER HEATER? 


The trend to higher pressure and temperature in utility new electronic digital and analog computers, permit 
and industrial power plants demands eract design of feed- ALCO to offer the most accurate feedwater-heater thermal! 
water heaters for the best heat-rate economy. ALCO, a designs available today. Already in service and on order 
30-year pioneer in the heat transfer field, is again pacing for the country’s most eflicient steam-yvenerating plant 
‘ the industry by focusing thermal engineering on solutions these heaters are proving their economy and reliability oe, 
; to this problem. lor more information, contact your nearest ALCO sale 
+ Advanced data on heat transfer and fluid flow from office or write for brochure on feedwater heaters to: ALCO 
ALCO’s new thermal laboratory, programmed through Products, Ine., Dept. 132, Schenectady, New York. 


NEW YORK 
SALES OFFICES IN PRINCIPAL CITIES 


ALCO| ALCO PRODUCTS, INC. 


Locomotives Diesel Engines Nuclear Reactors Heat Exchangers Springs Steel Pipe Forgings « Weldments Oil Field Equipment 


j 
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7 RES no substitute for a S-E-Co. CONICAL Coal Distributor — it’s truly non- 
segregating. You can rely on Stock Equipment Company's attention to details of 
design, layout, and fabrication, backed by years of specializing in this field. Be sure the 
distributor you buy will do the job it’s supposed to do — help your stokers operate more 


efficiently and economically. Get a S-E-Co. CONICAL Non-Segregating Coal Distributor. 


| STOCK Equipment Company 


Alarn CONICAL Distrit ( | 


745-C HANNA BLDG., CLEVELAND 15, OHIO 
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BERGEN GETS 8 LUUNGSTROMS® 


... AND SOME REMARKABLE CUSTOMER SERVICE 


Public Service’s new Bergen Generating 
Station will be served by 8 large, horizon- 
tal Ljungstroms. Almost as important... 
the Ljungstroms will be serviced through- 
out their life by Air Preheater. 

What’s special about this customer service? 
For one thing, it’s the considerable knowl- 
edge and talents of Air Preheater’s engi- 
neers. They have been involved in nearly 
every conceivable type of boiler/preheater 
problem. They’ve seen how these problems 
can be handled. And they can put this 
experience to work for operators of 


THE AIR PREHEATER 


Ljungstrom air preheaters. 

Your Air Preheater engineer also makes 
regular calls to check the operation of 
every Ljungstrom — for as long as it’s in 
service. (This now includes installations 
dating back to 1923.) 

So, when you select a Ljungstrom, 
you’re never entirely on your own. You 
continue to be the responsibility of a com- 
petent Ljungstrom engineer and benefit 
from his experience and knowledge. 
Maybe that’s why 9 out of 10 preheaters 
sold are Ljungstroms. 


CORPORATION 


60 East 42nd Street, New York 17, N.Y. 


Thirty-five tons of Ljungstrom rotor being low- 
ered into place at the new Bergen Generating 
Station at Ridgefield, N. J. (When the heating 
elements are installed the rotor will weigh 
150 tons.) This is one of eight preheaters being 
installed by Public Service Electric and Gas 
Co. to serve two boilers — each evaporating 
1,900,000 Ibs of steam hr. The first boiler is 
to be fired early next year. Anticipated pre- 
heater outlet temperature is about 275 F 

Public Service is one of the first Northern 
utilities to use large-size horizontal preheaters. 
They have nine such horizontals in operation 
at their Linden Generating Station and have 
ordered eight more for their new Mercer Gen- 
erating Station 


Vulcan Selective-Sequence 
system picked for 


REHEATER 


FINISHING 
SUPERHEATER 


PLATEN 
SUPERHEATER 


TRANSITION 
SECTION 


| RADIANT 
| SUPERHEATER 


ECONOMIZER 


WATER 
HEATING 
SECTION 


The Cleveland Electric Illuminating Company 

ef Avon Station Turbine Unit #8—Boiler #11 

CE Sulzer Design 

gq Boiler Capacity—1,715,000 Ibs. per hour 


Turbine Capability— 250,000 KW 
Steam Conditions at Turbine Throttle—3500 PSIG—1100F—1050F 
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Soot Blowing 
Avon Station 


The Cleveland Electric Illuminating’s 
new super-critical pressure unit at Avon 
Station will be equipped with Vulcan 
T-3-E long retractable soot blowers, 
RW-3E wall deslaggers and air-preheater 
cleaning controls. Blowing medium will 
be air with emergency steam stand-by 
from existing boilers. Air will be fur- 
nished by a centrifugal air compressor. 
Selective-sequence control will provide 
precisely the sequence necessary for the 
most effective cleaning. Blowing se- 
quences can be varied from a compact, 
pre-wired control board simply by means 
of patch cords. Thus, any blower can be 
operated at any point in the sequence. 
The entire cycle can be set to run auto- 
matically to completion, to recycle or to 
operate under clock control. 

Modern Copes-Vulcan soot blowing 
systems such as the selective-sequence 
to be installed at Avon Station can help 
to keep your boilers operating at peak 
efficiency. Your Copes-Vulcan repre- 
sentative has the ideas, information and 
experience to help you make the selec- 
tion best suited to your operation. 


BIAWKNOX 


COPES-VULCAN DIVISION 
BLAW-KNOX COMPANY 


ERIE 4, PENNSYLVANIA 
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Copes-Vulcan boiler con- 
trol at Louis V. Sutton Steam 
Electric Generating Plant 
of Carolina Power & Light 
Company is described in 
Bulletin 1032. Your Copes- 
Vulcan man has a copy for 
you, or you may wish to 
write direct. 


New Copes-Vulcan diaphragm-type 
CV-D valves have high rangeability, 
are either reverse or direct acting. 
They can be applied in sizes up to 
12 inches at unlimited pressures. 


Unit 8 at Avon Station will get 
Copes-Vulcan pressure reducing 
and desuperheating station for 
energizing back-up soot blower 
steam supply. Copes-Vulcan de- 
superheaters will provide close 
control for all loads from O to 
45,000 pounds per hour, with 
virtually instantaneous cycling. 
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THE BAYER CO. proudly 


Announced its Orr Year 
supplying SOOT BLOWERS 
to the NATION'S BOILERS 


Since 1908 the Baver Company has upplied 
oot blowers tor boilers, superheaters, economizers, 


ol stil 


and other fired equipment throughout 


the country. 


Proven through it manv installations, the 


Bayer single-chain design assures precise sequen 


tial operation of valve and ¢ lement, rotation of the 


latter not taking place until afle) tul! team How 
ha commenced. This mean positive and eth 
cent cleaning over the entire arc... without 


Wal ted steam. 


Phe Baver Balanced Valve Soot Blower 


imply operated by a pull on the chain which 


opens the cam-actuated valve. Continued pulling 


of the chain slowly rotates the element through 


ts cleaning arc, at the end of which the valve 


auromatt ally CLOSE 


During its 5O vears of continuou pecialized 
ervice the Bayer Company has equipped mort 
than 35,000 boilers with dependable soot blowe: 


| ngineered tor long lite ar d ethcient yp rformance 


at high temperatures, the minima team con 


umption and low maintenance of Bavet Soot 


Blowers assure economical and trouble-tre opera 


thon 


r high pr 


eaniny ar 


Agencies elected wear ratios tor optimum rate of ment rot 
minimum pr re drop thr uh vals brood 


NEW YORK 
PHILADELPHIA complete vacuum breaker protection 
CHICAGO 
CLEVELAND 
DETROI! 

PITTSBURGH YOUR LOCAL BAYER REPRESENTATIVE IS AN ENPERIEFNCED ENGINEER 
SEATILE QUALIFIED TOSERVICK BAYER SOOT CLEANERS 
ST. PAUL 

LOS ANGELES For turther information on Bayer Soot Blowers contact 
CINCINNATI 
INDIANAPOLIS 
CHARLOTIE 
BOSTON 

DENVER 

SALT LAKE CITY 
HOUSTON 
KANSAS CITY 
WASHINGTON, D. ¢ 
ATLANTA 
RICHMOND 

TULSA 


ur seal with spring loaded it 


load carned on ring type thr t bearing 


Manufacturers of Bayer Soot Blowers 


4030 CHOUTEAU AVENUE - ST. LOUIS 10, MISSOURI 
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@ Betz is a spec ially-prepared hydrazine 
product designed and recommended for boiler 
feedwater treatment. It is a 35% aqueous solu- 
tion of hydrazine that is non-flammable and has 
neither flash nor fire point. Betz HYZEEN is safe and 
presents no unusual handling or storage problems. 

Betz Hyzken is preferred over sodium sulfite 
for removal of oxygen from feedwater for high 


pressure boilers. [tis the proper oxygen scavenger 


BETZ LABORATORIES, INC. 
Gillingham & Worth Streets, Philadelphia 24, Pa. 


(BETZ |) 


CONSULTANTS ON INDUSTRIAL WATER PROBLEMS 
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FOR ALL 
HIGH PRESSURE 
BOILERS 


where demineralized or evaporated makeup 
water is used and where it is Important to main 
tain low boiler water solids. Betz Hyzreen reacts 
with oxygen without adding any dissolved solids 
to the boiler water. 
Technical Bulletin 589 contains complete le 

tails on Betz Hyzeen. For your free copy, fill in 
and mail the coupon below. A good time to do 


it is now! 


Gentlemen 


Rush me a free copy of Technical Bulletin S89 « 
taining complete details on Betz 
Name 

Title__ 

Address 


City__ Zone 


i 

3 

BETZ 

: 
HY ZEEN 

removing oxygen 

| 
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In an average year, Beacon Coal shipments are transported by over half the Class | railroads in 
the nation... reach customers in over half the states ... are transshipped via Great Lakes, coast- 
wise, and export. You can always be sure that your shipments will be moved and delivered promptly. 


EASTERN GAS AND FUEL ASSOCIATE: 


PITTSBURGH * BOSTON ® CLEVELAND ® DETROIT * NEW YORK 
NORFOLK ® PHILADELPHIA * SYRACUSE 


For New England: New England Coal & Coke Co.; For Export: Castner, Curran & Bullitt, Inc 
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The Walworth 726F 
Valve has been a 


have 3 identical reasons 
for their success 


change in their structure in 15 y 
other valve bearing the Walworth name, these 


A life time of experience 
with the raw materials 


Intimate knowledge of 
the field concerned 
‘raftsmanship in 
design and construction 
In every industry where valves are used to handle 
fluids you'll probably find Walworth No. 726F Iron 
Body Gate Valves at work. They’re strong. And 
they’re so well designed there’s been no basic 


Like every 


best selling iron body valves are produced by 
people who know the services for which their 
products are made. 


Walworth No. 726F Iron Body Valves are avail- 
able with screwed or flanged ends. For full infor- 
mation on these iron valves or any of Walworth’s 
complete lines of steel, iron, bronze, special alloys 
or plastic (PVC) valves, see your Walworth Dis- 
tributor or write: 


750 THIRD AVENUE, NEW YORK 17, N.Y 
DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 


( @) O 


WALWORTH SUBSIDIARIES: ALLOY STEEL PROF TS CO. © CONOFLOW CORPORATION @ GROVE VALVE AND REGULATOR CO. 
M&H VALVE & FITTIN co . SOUTHWEST FABRICATING & WELDING N WALWORTH COMPANY OF CANADA, LTD. 
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9 The makers of the famous Louisville tron Body Wedge Gate 
aos Slugger Bat are celebrating in 1959 the ee _ the top of the list of ; 
ae 75th Anniversary of the making of the first Walworth’s best sellers for twenty years. Suit- 
ha “Slugger”. This “best seller’ throughout able for steam, water, oil and gas, the 726F ue 
“a all these years—has maintained its leader- is available in sizes 2” to 16” and pres. ie 
ship because of superior craftsmanship 
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Hall Industrial Water Report 


VOLUME 6 


OCTOBER 1958 


Drought Ends in Dry Southwest 


Long-overdue rains have brought desperately needed water to the 
southwest mining industry. With water supply less critical, mine opera- 
tors can breathe easier. But the abundance of water does not mean that 
they, or operators of any industry using water, can be less vigilant in 
treating the water for service, cooling, boilers, process or waste. 

Hall Engineers are particularly helpful when water is at its worst. 
However, their services are just as important when more and better 
water is available. Even the best water usually requires treatment to 
avoid problems such as turbidity, scale, corrosion, foaming or biological 
slimes. Water can always cause trouble. 


Softener Bypassed 

The feedwater for a waste-heat 
boiler at a southwestern smelter is 
zeolite softened and then dealkalized 
by ion exchange. Tests showed the 
treated water to be normally soft 
and free of brining solution. 

These apparently good conditions 
were belied by excessive phosphate 
consumption and by the presence of 
a lot of sludge in the boiler. Further 
testing revealed that the dealkalized 
water was almost one-half as hard 
as the raw water. 

Together with the operating men, 
Hall Engineer J. F. Nelson made a 


thorough search for the source of 


the hardness. The “‘leak’’ was found 
to be an open valve in a bypass pipe 
around the zeolite softener. The 
valve had been opened when a tem- 
porary demand for water had ex- 
ceeded the softener capacity and 
had not been closed. 

With the valve closed, phosphate 
consumption dropped to its normal 
level. Nelson recommended installa- 
tion of another zeolite softener so 
there will never be any need to open 
the valve in the bypass line. 


Tailoring Water 


A Pennsylvania manufacturer of 


mining tools operates electric induc- 
tion furnaces cooled with well water 
high in temporary hardness and iron. 


The water also contains a lot of 


hydrogen sulfide enough so that 
employees carried drinking water 
from their homes to avoid the bad 
taste and odor of the plant water. 
Use of the poor quality water 
resulted in accumulation of deposits 
in the furnace cooling coils. The fur- 


naces had to be shut down for clean 
ing about every second week. 

When Hall Engineer D. C. Alten- 
burger reviewed the situation with 
plant personnel he recommended the 
addition of Calgon" to the water at 
each well. Also chlorination of the 
mixed water to destroy the hydrogen 
sulfide. 

Now, after several months, no 
cleaning of furnace coils has been 
necessary. The water no longer has 
an odor and employees can drink it 
at the fountains. 


Boiler Damage Prevented 
After trying unsuccessfully for 
three days to reestablish satisfactory 
boiler water conditions following a 
sudden large increase in dissolved 
solids and disappearance of phos 
phate and alkalinity, a Michigan 
salt refinery called on Hall Engineer 
C. H. Turner for help. On arriving 
at the plant he found that feedwater 
composition was normal but. boiler 
water conditions were intolerable. 
Turner's first acts were to open 
wide the continuous blowdown, 
arrange for hourly opening of main 
blowoff valves start feeding 
large quantities of phosphate and 
caustic soda. Seven hours later, con- 
ditions were nearly back to normal. 
The next move was to determine 
the source of the trouble. This 
wasn’t easy 
noted anything out of the ordinary 
except the change in boiler water 
conditions. About 3:30 a.m., when 
almost everyone had gone home, 
Turner talked with the janitor, who 
knew nothing about the trouble but 
did furnish the vital clue. He re 
called that the turbo-generator had 
been out of service for a short period 


because no had 


NUMBER 5 


a few days before. Turner reasoned 
from this that steam pressure on the 
salt pans had dropped low enough 
to permit gross contamination of con 
densate by inleakage of salt brine 
high in calcium chloride. 

The steps taken prevented dam 
age to the boiler so the only cost to 
the plant was the extra chemicals 
required. Profiting by this cheap 
warning, the plant has made changes 
to prevent a recurrence of the diffi 
culty. Leaks in the salt pans have 
been repaired and devices have been 
installed to detect any further con 
tamination of condensate. 


Nitrogen Capping 

Some standby boilers must be 
kept filled with water, ready for 
service. Chemical treatment protects 
the surfaces contacted by water 
However, protecting superheaters 
and reheaters from corrosion is more 
difficult. The problem is being solved 
in some plants by maintaining mi 
trogen under slight pressure in all 
vapor spaces of idle boilers, super 
heaters and reheaters 

Nitrogen capping is also being 
used for standby protection of heat 
ers, turbines, piping, pumps, ete 
Surge tanks, receiver tanks and sim 
ilar equipment can even be protected 
during operation. The essential 
features are: (1) an uninterrupted 
supply of nitrogen low in oxygen 
content; (2) nitrogen pressure held 
higher than atmospheric pressure 
3) routine checks to make sure there 
are no lapses in this control 


Industrial Water Problems 
Require Special Handling 


There are no “stock answers’ to 
industrial water problems. For infor 
mation on how the Hall System can 
help you solve your water problems, 
write, wire or call address below 

Water is your industry's most im 
portant raw material. Use it wisely 


Ly Z\ [I AL LABORATORIES 


HAGAN 


Hall Laboratories —Consultants on Procurement, Treatment, Use and Disposal of Industrial Water 
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Motor and 
Control Enclosure 


Water-tight Power and 
Control Terminal Facility 


Single Enclosed Motor for both 


propulsion and rotation 
Motor mounted at boiler end for improved 
accessibility and better protection from 
physical damage and elements. 


(Outboard end motor mounting optional) 


October 


Continuous 


Drive Shaft 


Lance 
Position 
Adjustment 
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Single-Motor DRIVE 


another important feature of 


Series 300 IK 


LONG RETRACTING BLOWER 


As illustrated at the left, only one motor is used 
to simultaneously propel and rotate the lance 
tube of the new Series 300 IK. The motor is 
stationary and is mounted at the boiler wall 
for easier accessibility and greater protection 
from physical damage and the elements (note 
the protective enclosure). This front end single- 
motor drive is simple and dependable. There 
is only one set of motor elements . . . one set 
of control elements .. . and one set of power 
supply facilities to operate and maintain. 


DIAMOND 
POWER 
SPECIALTY 
CORPORATION 
LANCASTER, OHIO 


Diamond Specialty Limited 


Windsor Ontario 
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Additional important features of the new 
Series 300 IK are listed in the panel below. 
Check them and you will understand why this 
blower is establishing a new standard of 
efficiency, economy and dependability in 
cleaning those heating surfaces that require a 
long retracting blower. For further information 
about the new Series 300 IK, ask your local 
Diamond office or write directly to Lancaster 
for Bulletin 2111V. 


OTHER ADVANTAGES 
OF SERIES 300 IK BLOWERS 


Backbone and Protective Cover 
Compact, Accessible Electric Power and 
Control Terminal Facilities 
Nozzle-Sweep-Every-Inch Cleaning Pattern 
Improved "Type A"’ Nozzle 

Positive Gear Carriage Drive 

Poppet Valve with Adjustable Pressure 
Control 

Positive Mechanically Operated Valve 
Single Point Outboard Suspension 
Oversize Lance (Step-Tapered for Extra 
Long Travel) 

Auxiliary Carriages for Extra Long Travel 
Designed for Quick, Easy Servicing 


No other blower gives you all these advantages. 
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Exploring 


But these aren't satellite launchers, though they're specially 
designed for high temperature operation: they're Buell 
extra-eflicient cyclone dust collectors and the new frontiers 
they're exploring are in industry. Everywhere in American industry, 
trom cement mills to refineries, from chemical plants to power 
BUELL 
venerating stations, Buell collectors set new records in percentage 
CYCLONES 
of dust removed, low maintenance, and improved plant operation. 
Even in the age-old field of fly ash collection, Buell extra efficiency 


7 t pays off. Only Buell cyclones have the unique Shave-off port that 


traps small fines in the double eddy currents. And Buell 
large-diameter design eliminates bridging, clogging, or plugging. 
All three Buell Systems are illustrated and described in 
es” execemc The Collection and Recovery of Industrial Dusts 
PRECIPITATORS Write for a copy to Dept. 70-3, Buell Engineering Land 


Company, Inc., 123 William St., New York 38, N.Y 


| 


PRECIPITATOR CYCLONE 
COMBINATIONS 


Evrperts at delivering Eatra Efficiency in DUST COLLECTION SYSTEMS 
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Gold Is Where You Find It 


The recent spec h of Mr. E. H 
and consulting engineer of Stone & Webster Engineering 
Corp., betore the 2nd Annual National Power Confer 
ence of the AIFE and the ASME in 
thoughts to flight. Mr. Krieg emphasized the very real 
problems the power industry in the U.S.A. faces in meet 


Krieg, vice president 


Boston set our 


ing the projected energy demands of a decade and two 
ahead. The physical needs of a plant built upon today’s 
concepts of good design would encompass a mile-square 
to house a |6-million-kw station which is the order of 
magnitude our future requirements will impose upon a 
generating installation. Obviously we are up against 
some foreseeable end point on bigger and better power 
stations of 195S vintage Just how we get around. these 
limitations will be the power plant design stories of to 
morrow 


We have 


fellow 


long been interested in the achievements of 


our power engineers abroad They have been 


boxed in by limitations such as river sites, metal short 


ages, alloy inadequacies for years. “These ills have been 
quite remote to our own considerations in power plant 


design except for the most recent years. Now as Mr. 


COMBUSTION—October 1958 


Krieg so forcibly points out we have to face what the 
diplomats offer to us as “an agonizing reappratsal.”’ 

Po tfurther that reappraisal we have recently sought and 
an excellent abstract laison with the foreign 
press. An afliliate of Combustion 
International Combustion Ltd 
copies of their Monthly Technical Bulletin in which most 
of the current developments in fuels and power genera 


obtained 
Engineering, the 
has supplied us with 


tion appearing im the world’s technical press are regularly 
abstracted Phese contributions plus certain key articles 
reaching our attention by one means or another will be 
regularly published in the pages of COMBUSTION 

It is our contention that the 1deas and the thinking ot 
the engineers abroad who are already combatting natural 
lnmitations will appeal to and fire the ingenuity of our 
own engineers now active im bridging the gap Mr. Kreg 
spe Ils out so well Phe world of ideas, like gold, is where 
you find it. No one can tell what experiment or what 
combination of ideas will trigger a revolutionary concept 
in power generation. If we as a pubheation can serve 


up reports on expermnents or new ideas no matter what 
their origin we will be fulfilling our purpose to the better 


ment of the industry we represent. 
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Starting Experiences 
With a 150 MW 
Unit Installation 


By A. G. Prokopenko’, G. E. Krushel’, 
V. A. Kryzhanovsky 


The problems and the experiences in starting up a 
150 Mw unit,’ or block installation as the authors 
describe it, at the Cherepetskaya State Regional 
Power Plant (U.S.S.R.) are detailed. Recommenda- 


tions on national conditions for starting and simplify- 
ing steam lines are given. 


LOCKS or unit mstallations consisting ot 
PP-240 drum 


two typ 
SV K-150 


boilers and a single type 


turbine have been imstalled at the Cherepetskaya 
State Regional Electric Power Plant Phe umit or block 
operates at 175 atm abs and 5650 C with evele reheating 
iter a Ingvh pressure stage at j4 atm ibs to 525 ¢ \ 


steam lines of the block are shown on 
botler 1: the 
tthe 


the high pressure stage 


chagram of the maim 
lig. | Phe diagram shows the firing com 


bustion control imterconnections main steam 
shutofl 
the medium pressure stage, 5; 
(hy the the reheat steam stop and cutofi 


valves, S and 


ind regulating valves, 3: 
the low pressure stage 
condenser 7 
venting steam lines employed during 
startup for cooling the reheater, 10; safety valves, 11 
india supplementary blow-off of the frontal section of the 
high pressure stage, 12 

Phe wmutial superheaters consist consecutively of con 
convection sections Phe reheat 


nected radiant incl 
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SUPERHEATED STEAM LINES 
——— REHEAT CYCLE 


“CLOSED 


VALVES OPEN DURING START-UP 


Fig. 1—Principal diagram of the main steam lines for the 150 Mw Cherepet- 


skaya State Regional Electric Plant 


evel superheaters are purely convective, the temperature 
f the gas at the inlet not surpassing 740 C under rated 
load Phe main steam lines, the shut-off and regulating 
valves of the steam drums and the internal section of the 


made from aus 


high pressure stage ol the turbine are 


tenitic steel Phe weight of the high pressure rotor is 
much smaller than the weight of the eyvlinder. The spe 
cific rotor surface heated by the steam is many times 


larger than the specific heated surface of the evlinder. 


Operating Experiences 
Great difficulties occurred with the initial heating ot 
the steam lines and also with the mitial heating, starting 
turbines from the beginning of the 
starting operations The boilers were tired without any 


had no effect on the length of time of 


ind loading of the 


delay and they 
starting the block 

Phe rehability of the starting operations were increased 
by the repair work of the operating personnel of the power 
plant together with the equipment manufacturing people 
the Research Institute for Boilers 


lurbines 


Central Serentitie 
signiticantlhy shortened the length 


and 


METHOD 


Experimental Block turt ot din Parameter 
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hr,' Table 1. Despite this, starting a block or unit in 
stallation calls for intensive work by personnel for a 
period of 24 ht Chis protracted operation without a 
load results in a significant consumption of energy on the 
block's own needs and large heat losses from escaping 
steam. 

The block was started 14 times during a period of three 
vears of operation (1950-1957) During this time in 
1996 the tune needed to put the turbine on the line, from 
the moment of the lighting of the boiler spray burner up 
to synchronization, totaled a maximum of 50 hr, a mini 
mum of 24 hr, and averaged 39 hr. A complete startup 
to rated load consumed a maximum of 90 hr, a minimum 
of 60 hr and averaged 74 hr. According to operating 
data the calculated fuel losses from the turn of the tur 
bine, up to its synchronization, totaled on the average 
12S tons and consumed 40,000 kwhr of energy for its own 
needs 

Uneven intial heating of the rotors and cylinders of 
the turbine presented the greatest difficulties during the 
starting operations. Because of this uneven heating the 
comparative Compression of the rotors approached the 
size of the axle margins in the rear terminal compressions 
of the cylinders. As a result the steam supply had to be 
shut off, rotor rotation stopped and it was necessary to 
wait for the rotor length to contract. The uneven initial 
heating sometimes resulted in increased bearing vibration 
and also led to separate periods of increased temperature 
vibrations in the austenitic steel components. 

Phe system operation schedule after a powerful hydro 
power plant has gone into operation calls for stopping 
steam turbines on a Sunday load dip which lasts 42.40 
hr. This time is shorter than the block starting time 
length and the returning load demand 1s such that it 1s 
impossible to shut down the SVK-150 turbines. As a 
result on Sundays these turbines operate with small loads 
which are unecononneal 


Initial Startup Experiences 


Phe method of starting a block installation on varying 
parameters was tested on five blocks with turbines in 
senes at the Leningrad Metalworking Plant ranging in 
capacity from 25 to 100 Mw and on a block 50 MIw with 
the reheat cycle superheating. These starting proce 
dures were installed at other U.S.S.R. power plants and 
they have made it possible to lower the turn time of the 
blocks up to the engaging of the generator into the sys 
tem as much as 0.5 to l.ohr. Phe entire starting opera 
tions up to this pomt last from 2 to 4.5 hr depending on 
the length of the previous shutdown which, of course, 
establishes the temperature of the starting units. All 
the starting operations under the established procedure 
went off smoothly and the work of the people involved 
became simpler and casier 

Phe results obtamed from the above set ol procedure S 
made it possible to presume that when these same meth 
ods were used im starting the block installation at the 
Cherepetskaya Power Plant they would sharply reduce 
the length of the starting operations, raise their reliability 
and lower the starting losses 

Phe first series of test starts were conducted on the 


B neth of time of starting the block meant the tome from tiring of the 
first spray burner of the first be rtothe taking on of the 0 (Mw 
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of the starting operations, bringing it down to 75 S5 


first block of the Cherepetskaya Power Plant from July 
30 to August 12, 1957, and the second from November 22 
to November 25, 1957 

lo make block starting operations possible at all it is 
necessary to msure the operation of supplementary mech 
amisms in the absence of high pressure steam. And 
so the turbo oil pump operating with live steam was sub 
stituted for by a high pressure electric oil pump. The 
low pressure steam for the ejectors and for the terminal 
compression of the turbine was then drawn from the 
operating blocks along earlier erected steam lines. 

sesides the operating auxiliaries, supplementary ap 
paratus was used tor control during the operation and 
initial heating of the equipment. Thermocouples were 
imstalled in the cylinder shells of the turbine, in the high 
and medium pressure stages and in the components made 
out of austenitic steel, Fig. 2 Po ascertain the operating 
conditions of the boilers and the reliability of the super 
heater cooling, thermocouples were installed on the 
heated sides of the radiating steam reheater pipes, on the 
frontal sides of the reheat cycle superheater pipes, on the 
boiler drum and also on the throtthng valves of the main 
steam lines. The thermocouple readings were automat 
ically recorded by means of an electronic potentiometer 
At the start of the unit the steam pressure Was measured 
by class 0.6 pressure gages with 25 and JO atm gage pres 
sure readings. With rising pressure it was replaced with 
pressure gages having 200-250 atm gage readings 

When the block was shut down the time was used to 
climimate several design shorteommys of the turbine 
which compheated the startup.  Blowofh openings, for 
example, having a diameter of 52 min were drilled in the 
frontal part of the external casing to increase the imitial 
heating conditions of the high pressure cylinder casings 
Steam withdrawing from the mternal cylinder after the 
fourth puss flowed along the ring recess between the im 
ternal and external casings and through the blowofl 
opemmgs into the steam lines beyond the igh pressure 
stages as shown in Fig. | \nd so the steam bypassed 
filth to eighth stages. A device for spraying condensed 
water was imstalled in the exhaust nozzles to cool off 
the exhausted turbine steam which was heating the low 
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Fig. 2—Thermocouple arrangement on the SVK-150 turbine I—High pres- 
sure cylinder cross-section between the seventh and eighth stages: (a) 
outside casing; (b) internal. tl—Main steam stop valve, Ill—steam bypass 
line flange, 1V—flange of the second main steam line regulating valve 
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pressure exhaust nozzles to a prohibitive degree while 


idling fhe thermal intensity in the metal was cal 
culated according to the procedure conducted by the 
Central Scientific Research Institute for Boilers and 
furbines during the various startup tests referred to 
ibove at the Leningrad Metalworking Plant Phis per 
mitted regulating the affected components within a 
Initial heat 


ing thermal calculations were deduced trom these tem 


maximum allowable temperature variation 
perature Hues and a performance table lable 3, was 
compiled on this basis along which the starting ol the 
blocks were conducted 

Phe first start was made on the 30041 ot July 1957 om 
mediately following a general overhauling This com 
pli ited the conducting of the start and led to a series ol 
ulditional delays. The high pressure cylinder was dried 
out with low pressure steam from an adjomig boiler at a 
temperature of 1o0 ¢ Phe steam supply was then cur 
tailed for 13 hr prior to the start and the turbine high 
pressure stage cooled off to 130 C 

Phe start of the block is accomplished by boiler No. | 
with the subsequent switching on of the firing of boiler 
No. 2 according to the plant instruction. All prepara 
tory operations were ace omplished up to the beginning of 
firing boiler No. | Phe high pressure electric oil pump 
was started, the turmmg gear was engaged and the tur 
bine regulator was chee ked \fter this, the condenser 
unit was started Phe shut-off, regulating and cut-off 
valves on the turbine, the main and the reheat cyele super 
heater shut-off valves between boiler No. | and the tur 
bine were opened \lso the valves were fully opened on 
the blow-off lines on the frontal part of the high pressure 
eylinder \fter this, the ejectors were put into opera 
tion, the steam applied for shaft sealing and the vacuum 

yun to lorm 

leakage of the safety valves, Fig. | developed on the 

team lines of the reheat evele superheater beyond the 
high pressure stage and made it impossible to create a 
vacuum im the condenser fo overcome the undersuc 
tion it was necessary to artificially increase the steam pres 
ure in the reheat cyele steam lines Phis was effected by 
closing the steam valves of the reheat cycle superheater 
before the medium pressure stage \s the pressure grew 
in the boiler the steam pressure grew in the turbine high 
pressure stage and in all the reheat eyele superheater 
lines of boiler No. 1, which led to the increase of the 
vacuum and allowed the turbine to go mto operation 

\pproximately 45 min alter firmg ot the first botler 
pray burner, the steam pressure reached 5.8 atm im the 
medium pressure stage Phe valve on the reheat cycle 
superheater line before the medium pressure stage, Pable 
I, was gradually opened to set the turbine rotor im motion 


Che number of turns was brought to 750 S00 rpm \t 


PABLI BLOCK 


oo 
At the Increase o 
turn of resolute 
Durbine operation the shaft 
Pressure in the drum of the exet 
ive atmosphere 
Hoiler live steam temperature 
lurbine live steam temperatures, deg C 
Reheat 
deg 
Output of boilers tons/her 
Mazut (oil) sprayers operating on a boiler 
Burners operating on a boiler 


uperheater temperature 


Nort Above figures correspond to the eator values at the end of the 
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TABLE 2 ALLOWABLI PEMPERATURE VARIATIONS THE 

ruURBINE COMPONENT ACCORDING TO THE CALCULATION 

Ol tHE ¢ CIEN RESEARCH INSTITUTE FOR 

BOILER N rURBINI I PHI LENINGRAD METAI 
WORKING PLANT 


Metal Temperature, Deg 
100 200 100 100 
lemperature Variation 100 200 100 00 
100 
op valve (1 
radius of st) 
138 140) deg 
of the flange of the 
deg 
and lower parts of 
gy of the high pressure 
dey 
ind outer casing 
high pressure cylinder 
145-147) dex ¢ 
Between the flange and outer casing 
igh pressure cylinder 


of the outer casing 
igh pressure cylinder 


ort Figures in parenthesis in the column Pemperature 
pond to the thermocouple numbers Fig. 2 


this speed the turbine warmed up in about an hour. 
\fter opening the above mentioned valves and with the 
inerease of vacuum in the condenser and the slow steam 
pressure rise in the boiler (by means of a gradual firing up 
of the spray burners), the number of revolutions was 
raised in the course of an hour to 3000 rpm. The total 
time from the firing up of the first spray burner to the 
rated number of turns took 2 hr 50 min after which the 
turbine worked through 6 hr 45 min on the synchronous 
number of turns without a load in order to check the 
generator safeguards. The starting operations went 
along smoothly and no increased bearing vibrations were 
Within 9 hr and 35 min after starting the 
generator was engaged into the system. A 4 Mw load 


observed 


was applied and its slow ascent began with the rise of the 
parameters in the boiler lasting 17 hr and 25 min. Un 
der a load of 45 Mw and a live steam pressure of 52 atm 
the previous fired second boiler was connected to the 
block The load was increased to 90 Mw on the two 
boilers \ further loading of the block did not take place 
since the generator was not filled with hydrogen. 

Phe regulation of the initial superheat and the reheat 
eyele superheat was accomplished by changing the rate 
of combustion and by feedwater spraying which made it 
possible to (1) sustaim the optimum rate of steam tem 
perature rise, (2) limit the temperature variation im the 
turbine components to a tolerable degree 

Phe relative elongation of the high and medium pres 
sure rotors was 2 to 3 times less than the maximum con 
sidered permissable. This showed up on the even initial 
heating of the shells and rotors and did not restrict the 
speed of starting the block 

Phe loss of steam trom blow-off of the main steam line 
and that of the reheat cycle superheater did not material 
ize. The blowoff of the lower part of the high pressure 
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stage was shortened under a 5 Mw load. Under a 15 
Mw load the blowoff of the frontal section of the high 


pressure cylinder was reduced by '/;, under a 30 Mw load 


by */3, and under a 60 Mw load and higher a blowoff did 


not occur, 

About 2 to 3 layers of insulation were put on the high 
pressure stage before the starting operations. This in 
sulation thoroughly dried The 
final drying and the application of the rest of the insula 


was not beforehand. 
tion layers occurred during the experimental start. 
The first test start on varying parameters was con 
ducted under complicated conditions because of the prior 
repair work. ‘This made it possible to experiment with 
the length of the startup several times in comparison with 
the usual method used at power plants. The experiences 
uncovered confirmed the expediency of a block starting 
method for a super high steam parameter installation. 


Establishing An Optimum Startup 


To develop the optional starting rate it was decided to 
repeat the procedure under simultaneous firing of the 
two boilers and with dry insulation on the turbine. After 
15 hr of work with a load of 90 Mw a lowering of the 
steam parameters on both of the boilers was begun to 
permit comparisons in starting rates. This led to a grad 
ual easing of the load and cooling of the equipment 
after which the block was stopped. 

On August 5 a fresh start of the cooled block was mad 
with simultaneous firing of the two boilers. Prior to the 
startup the external housing of the high pressure stage 
had a temperature of 110-130 C, the overflow pipes 76 
C, the cut-off valves 158 C, the housing of the medium 
stage 60 C the boiler 50 C 
Sunilarly preparatory operations were conducted up to 
the time of the 
with the first startup 


pressure and drums 
firing of the boilers as were carried out 
However, in connection with the 
simultaneous firing, both of 
with the turbine according to the operating schemati 


the boilers were connected 


shown on Fig. |. Steam parameter changes and perform 
ance rates of the second block are shown in hig. 3 and 4 


and in Table | and 4 


Startup Results 


Around 27 minutes after the first fuel oil spray burnes 
was started the rate of rotor speed turns was raised by 
Fable 3 performance graph, to 


even pressure mcreases 


3000 rpm in one hr and 15 min Phe generator sate 
guards and its synchronization were checked in 44 min 
Phe generator was engaged into the system under a boiler 


pressure of atm 


° 
ent 


Tempersture, No 
Loec Per 


Pressure, 
Revolutions, | 


Time Lapse from Starting of Sprey Burners ours 

Fig. 3—Length of time of unit or block startups by various methods in suc- 
cession—(1) Steam pressure in the boiler drum, (2) steam pressure in the 
main line, (3) number of revolutions of the turbine rotor, (4) unit or block 
load; I—end of boiler firing, Il—end of steam lines heating, Ill—switching 
in of generator, 1V—end of startup. (5) Block start; I—main steam tem- 
perature, ll—number of turbine rotor revolutions, Ill—steam pressure in 


boiler and block load, 1V—switching in of generator, V—end of startup 
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A thorough vacuum, low pressures and steam tem 
peratures limited the temperature of the exhaust steam 
which dropped from 76 to 60 C with the merease of the 
number of revolutions. During the period of the shut 
down the leaky safety valves had been tightened so as to 
Phe shutoff valves on the reheat cycle 
steam lines were not throttled Phe turn of the block 
and tis eventual loading were accomplished with shutoff 


create a vacuuln. 


live steam parameters 


valves open by imereasing thie 
through an increase in fuel supply to the burner hie 
combustion control interconnections were not used at the 
starting and there was no venting of steam imto the atmos 
phere. The delivery of steam through the turbine as 
sured a reliable circulation and cooling of the maim and 
reheat cycle superheater. “The temperature variations im 
the drum metal was not large and did not Init the 
ol the block Phe temperature of the 


steam superheater walls and the reheat cyele superheater 


speed 


starting 


at the beginning of the starting operation were imsignifi 


cant. Continuously rising, these temperatures attamed 
sigmificance under a steady boiler 
with nominal parameters and load Lhis bemy the case 
the superheater metal during the starting operations 1s 1m 
better temperature and mechameal operating condition 
than under normal bowler performance 

Phe steam distnbution between the two simultaneou 


fired boilers did not cause any difficulties since the greater 

fuel consumption casily allowed adjusting according to 

the mdividual steam load readings on the boilers 
\t the beginning of startup the boiler drew its water 


from the lines of a neighboring block. Later when the 


load was mereased the feed pump of the starting block 
Still later the 


un demand 


Was put mto operation second bower wa 


fired up so that when the block ste reached 
50 to So tons per hr of steam the second boiler was cut im 
Phe transition went smoothly, without compleations 
\fter the generator was switched on blocking off of the 
lower high pressure stage ol thr 


Phe valves on the blowoff lines at the frontal part of the 


turbine was suspended 


high pressure stage of the turbine was suspended. “The 


valves on the blowoff lines at the frontal part of the high 
pressure cylinder were throttled at 20 \Iw and were com 
pletely shut at 50 \Iw tartup the evlinder 
ind rotors heated ly the 


thre 


the 
iid the re li 


tive expansion ol the rotor lig. | peed 


ol starting up operation 


Phe relative expansion of the low pressure 


rotor continuously mecreased to a load of \Iw wher at 


reached 4.2 mim and in the rear packing at the axial gap 


when reached \ \ further load 
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Fig. 4—Performance of startup of cold block with firing of two boilers (Aug. 

5, 1957). Temperatures—(1) Boiler No. 2 main steam, (2) main line at tur- 

bine throttle, (3) boiler No. 2 reheat cycle superheater steam. Pressures— 

(4) Boiler drums, (5) main line at turbine throttle, (6) chamber of turbine 

pressure control, (7) reheat cycle superheater steam before medium pressure 

stage, (8) generator load, (9) no. of revolutions, (10) vacuum incondenser, 
(11) steam temperature in the steam exhaust line 


inerease resulted im oa slow reduction Lhe explanation 


for the behavior of the rotors fluctuating expansions 1s 


that before bemy started the casing and the low-pressure 


evlinder rotor were exposed to steam trom condensation 
tartup the exhaust pup was cooled by spray 
ol the 


continued to rise 


the 


condensate Phe temperature rotor, reached 


by superheated steam Only by re 
uperheated steam and mereasing the load did 


ol thre 


clucing the 


the temperature low-pressure cylinder rotor lower 


id its relative ¢ decrease. 


Phe mutial heating of the turbine, Figs. 6 and 7, pro 


ceeded unimformly, which msured the absence of high vi 


bration. The speed in heating the turbine which deter 


nuned the rate im Starting the entire block was limited by 


the nece of withstanding a maximum permissible 


temperature range in the massive austenitic flanges, Table 


4 Phe greatest variety of temperatures developed in the 
flhanve of the 
the regulating valves Phe se 


steam bypass line and in flanges [IT and IIT ot 


variable temperatures 


were kept close to the maximum safety measures suitable 


for the firing rate of the boilers and for the speed in rats 


ing the temperature of the maim steam. Fluctuation ot 


team temperatures, however, caused negligible flange 


metal temperature change This slow rise of steam tem 


peratures and the slow mutial heating of turbines in det 


erence to the austenitic flanges presented conditions 


where temperature changes were very small, even in the 


most massive pieces of the ligh pressure and medium 


pore tire labmeated trom rlite steel In a short 


time the differences in temperatures of the upper and 


lower half of the center casing of the high pressure eylin 
it the 
ind remamed at this level 


of synchronization 
Phe tem 
the 
in the casing of 


dler reached 17 ¢ incl 


lowered to » 


perature difference was not substantial between 


ner casing of the high pressure stage 
the medium pressure stage or between the mner and outer 


high 


temperature reached G0 to as in successive starts 


of the pressure stage where difference of 
Phe speed of heating the steam lines, the main steam 


idnussion valves and the mtermediate stage was consid 


42 


ove Atmosphere 


Preeeure « 


Fig. 5—Heating of boiler, Type TP-240, on Aug. 5, 1947 startup. Tempera- 

ture variations—(1) Between the mean of the upper forming and lower 

forming on the face of the front drum; (2) same, but on the rear drum. 

Temperatures on the frontal surfaces of the reheat cycle superheater piping; 

(3) maximum; (4) minimum. Radiant superheater piping temperatures 
from the flame side; (5) maximum; (6) minimum 


erably faster with simultaneous firing than it was during 
Also, the desired pressure 
and temperature of the steam was attained sooner. This 
brought about little temperature change in the metal of 
the admission valves, Fig. S, and in their reduction at the 
time of the block turnover 


the regular successive firing 


A Third Attempt 


On August 12 after 
started a third time with 
boilers. Because of unequal cooling-off, the temperature 
fluctuated from 130 C to 250 C in various places of the 


a 7S hr shutdown the block was 
a simultaneous firing of both 


turbine steam path In connection with this, before the 
steam was fed into the turbine 1t was found necessary to 
warm up the more cooled parts; the steam lines, the 
shutoff valve chamber and the steam bypass lines \t 
the same time it was necessary to raise the temperature 
of the main steam to the temperature ol the more heated 
parts ol the steam supply Phe absence of blowoff pipes 
with large enough diameters prolonged the period of rais 
ing the temperature of the main steam and steam supply 
components. As a result this activity was conducted 
under low pressure in the boilers up to a period of 4 hr 
and 15 min 

Phe steam temperature in the turbine failed to merease 
the high-pressure 


above Phis made it possible for some cooling im 
stage during the initial starting but 
caused no complications in the installation. Vibration 
of the turbine was at notmal level. However, the rela 
tive expansions of the rotors was less than under condi 
tions of starting cold Phe continuity and performance 


of this starting phase are shown in ‘Tables | and 4. 
Experiments of starting blocks with turbines VAK-50 
PP-230 at that the 


period of temperature rise of main steam during the start 


and boilers other stations showed 
ing up of the uncooled block may be shortened by install 
ing supplementary starting oil burners in the upper part 
of the furnace and also by enlarging the diameter of the 
blowoff lines before the turbine admission valve 


After completion of the above work, two experimental 


October 1958—C OMBUSTION 


1 4 
to 20% | 
a Startup fre tert of Sprey burner Firt Hours J 
af Time Beginning er Fir ur 
=| 
—— 
= 


Fig. 6—Temperature increase of turbine SVK-150 components during Aug. 

5, 1957 startup. (1) and (2)—Main steam temperatures from Boiler No. 1 

and No. 2 supply at the turbine, (3) no. of revolutions, (4) load; |,—total 

elongation of the high pressure stage, medium pressure stage and lower 

pressure stage; |.—total elongation of the medium pressure cylinder and 

low pressure cylinder. Three digit numbers on the curves correspond to 
thermocouple numbers on Fig. 2 


Startups of the uncooled block were conducted. The 
first startup occurred November 22, and the secorl No 
1907. Prior to the first startup, the block 


vember 23-25, 


was being stopped with the cooling apparatus by means 
of a gradual lowering of the parameters of steam on the 
The block was inactive for approximately 
Phe absence of the spray condenser did not allow 


boiler 
days 
the fresh steam to cool below 370 C upen leaving the 
temperature of the various sec 
tions of the turbine in the steam path inlet were within 
the limits of 160.C to 280 

Phe second time the block was started after being shut 
Prior to this shutdown the block did 


boiler Upon starting 


down for one day 
not cool off and tor this reason the temperature of the 
steam inlet sections built up to between 250 C and 430.C 

Both startups were conducted in the following manner 
One of the boilers started firing during the time the main 
Valves of the cevcle 
steam lines on both boilers were 


reheat 
fully 
un Valves from the tired boiler to the 


steam valves were closed. 


superheater opel 
lain Ste 
turbine Lut the 


and all of the reheat evele superhe ater steam lines to the 


as were the 
Main steam valves of the second boiler 
turbine were closed \iter live superheater steam was 
blown through the fired boiler its main steam valves were 
opened and began heating the steam lines leading to the 
while the stop and regulator valves were com 
Phe the 


Carrying pipes lor both boilers and the steam screens of 


turbine 


closed blowoff lines of steam 


pletely 
the blowoff lines and bypass pipes were opened jointly 
The total diameter of the 
creased to min The 


maim steam blowoff lines was 
steam from the blowoff lines 
discharged into the condenser 

\ll preparatory work was accomplished to activate the 
lines, and the 
100 mim by 


alter the 


turbine upon first heating the steam 
condensers was raised to 300 

In the first hour 
firing, the temperature of the main steam and the heat ot 
of 2-2.5.C per and 


Phe temperature rise 


vacuum im the 


mercury column standard 


the steam lines rose at a rate 1iaritite 


later ata rate of | ¢ per 
temperature 


ended when the of the main turbine steam 


was nearly equal tor the tempcrature ol the stop ind reg 
ulator valve hiring of the second boiler took place at 
tire \s a result of the of the 


the same msuthicient size 
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Fig. 7—Temperature variations in the turbine components on Aug. 5, 1957 
Startup. (134-136)-Along the radius of the flange covering of the bypass 
tubing. (135-137)-between the flange and the pin, (129-131)-along the 
radius of the flange covering of the stop valve. (1386-1406)-along the 
radius of the flange of the steam chamber of the second regulating valve, 
(138-140)-the same, but for the third valve, (161-143)-between the internal 
and the external casing of the high pressure stage, (143-147)-between the 
shell and flange of the external casing of the high pressure cylinder. The 
numbers correspond to the thermocouple numbers on Fig. 2. The dotted 
line plots the permissible temperature variations as allowed by the Lenin- 
grad Metalworking Plant standards 


second boiler was 


to the diffuser 


total blowolf lines the steam trom the 
discharged through the steam blowolT line: 
Having raised the main steam temperature, certam meas 
ures had to be taken to supply steam for the turbine 
of the 
stop and regulator valves were Coyne ned as 
valves of the reheat evel SUP rheater of the tit 
Phen the steam of the first boiler was fed mito the 
by gradually opening the maim turbine 
The turbine 
ber of revolutions inereased to the normal after which the 


change over; admission valves turbine were closed 


were the gate 
t bottler 
turbine 
valves 


rotor was brought to rotation and the mum 
switched on and by gradual openimg of the 
load of thre ised to the 
maxinum possible parameters of steam 

team line 


yenerator wa 


regulator valves the turbine mere 
ccoond 


hitted 


In parallel with this, the mains of the 


boiler were beige heated (the steam break which 


condenser through common blowoll line iS Was 
uperheater of thi 


on the 
the steam path of the 
When the 


proximately even, the 


reheat evel 


boiler parameters of both boilers were ap 


econd boiler was vradually boring 


up toa performance parallel to the first boiler as was the 
uperhe iter 
about at the 


tain steam and the steam of the reheat evel 


Further merease im the load was brought 


a gradual rise in the steam parameters om the 


rated level lable No 


expense of 
boilers up to the hows the 
length of both 

It should be 


the boiler up to thre 


tarttips 


that an both While firing 


time ol 


noted taurtup 


turbine rotor rotation by 


team and also while the turbine revolutions were bemy 


there wa A) 


ol thy 


inereased in unproductive lo ob to 


Because both 


were prolonged | lit 


irtuyp 
M) 


\s im 
the turbine 


block, thre ot 


thre 
thong thre 


cold 


did net 


Sturting relative expansion 


rotor peed ob thre tartup 


Phe temperature of the mam 


team bypa lines the tune of the mere 


the matial perrod of 


eent than ilowed 


turbine revolution 


was «0) SO 


| 


4 
fron Beginning ef Startup - Hous 
‘ 
ime from beginning of 
uy 
a 


culations of the Central Scientific Research Institute tor 
Boilers and Turbines and the Leningrad Metalworking 
Plant These temperature Variations con 
ideringy their time duration, their range and the small 
incidence of probability during the turbine startup are 
thoroughly practicable Phe temperature variations 
lone the flange radius of the second regulator valve oc 
curred during these startup periods and were only 50-40 
per cent higher than the Wowable indicated amount 
foward the beginning of the second startup, as a result ot 
uneven cooling and high absolute temperatures, the 
temperature iniations of the upper and lower poimts m 
the outer casing of the Ingh pressure stage m the regulat 
inv zone of the chambers were higher than the allowable 
ind amounted to 45 ¢ In the remaining areas of the 
high-pressure stage it was lower than 25 C Phere was, 
in addition, a small variation along the mner casing 
Yet the turbine was started \fter steam was ted into 
the turbine the temperature difference of the upper and 
lowe pomts ol the high pressure stage decreased so that 
by the time the generator was started the effective tem 
perature difference was lower than Phe remaming 
temperature iriations were noticeably lower than the 
Wowable and hence did not limit the speed in starting the 
block 

Phe shortening of the turnover time for the cold block 
up to synchronization averaged trom: 39 to hr. With 
out taking inte account the accelerating load on the tur 
bines this has a noticeable econonne effect im lowering 
productive losse 

Phe ideal fuel saving tor one startup amounts to 
AB 3.4 ton hr X 39 hes Shr &K 3.5 tons/hr XK 1.5 
116 tons, where 5.5 


factor lor expected Variations 


tons erage hourly consumption of fuel during 
block tartiuyp te at loading according to test operations 
Electric power wing for normal startup needs 


to hr (39 37,400 kwhr 


where lOS0O kw lit iverage machinery capacity for the 
normal needs of the block to its loading according to 
Operating data 

Between 1955 and 1057 five startups a vear were mac 


on the average Phe annual ideal fuel saving m utilizing 
? - 
‘ 
ae 2, 


Fig. 8—Heating of the main steam line throttle valves on Aug. 5, 1957 
startup. (1) Steam temperature, (2) steam pressure. Two digit figures on 
the curves correspond to thermocouple numbers indicated on the valves 


the block startups of the three blocks of the Cherepet 
skava State Regional Electric Power Plant amounts to 
B 116 tons X 5 startups X 4 blocks 1750 tons of 
ideal fuel per year Electric Power = 37,400 kw/hr X 5 
startups * 3 blocks = 561 thousand kwhr. 

In case of weekly shutdowns, the fuel savings rise cor 
respondingly 

Up to the present time on the basis of tests performed 
on startups of stations a block startup of block No. 2 was 
carried out directly after a general overhauling with un 
dried thermal insulation. ‘The duration of this startup 
was approximately 5 hr from the beginning of the firing 
of the boiler up to the moment of attaining the full amount 
of revolutions in the turbine 

Phe allowable temperature variation in the austenitic 
sections was determined from the need to limit the form 
ing temperature stresses to stay within the allowable 
vield in the metals by noting metal yield change when 
treated with heat 

Because of fluctuating temperatures and the move 
ment of live steam, the temperature variations only ap 
peared for a short time. During the startup operations 
of the SVK-150 turbine its standard was exceeded 1.5 
There was no damage or cracking discovered 
In the case of the experimental block 


times 
during this time 
startups temperature variations appeared periodically 
because of these fluctuations of steam temperatures, Fig. 
and these variations temporarily exceeded the cal 
Phe fixed tempera 


culated allowable by 1.15—1.5 times 
ture variation in the flanges reached 35-40 deg C asa re 
sult of which the steam temperature from the level of 480 
F te 550 C had to be inereased at a rate of 10-12 deg C 
per hr which prolonged the startup, 

Phe results of these tests made it possible to develop a 
performance chart in starting up a cold block on sliding 
parameters, Fig. 9, Curves 1-6, by which the temperature 
differences in the austenitic flanges would not exceed the 
unounts adopted by the Leningrad Metalworking Plant. 


Conclusions 


Phe experiments confirmed the expediency and re 
liabilitv of starting on sliding parameters sharply cutting 
the length of starting the block, simplifving the operation 
md reducing the loss of heat and clectric power 

Shortening the length of starting permits, w 
needed, the stopping of the blocks for 36-48 hr shutdowns 
for loading. Planned shutdowns decrease the steam par 
ameters which is partially useful in producing power 
Heat accumulated in the unit reduces cooling off loss and 
facilitates the subsequent startup 

3. During block starts, relative expansion of the tur 
bine rotors do not limit the speed of heating and of 
loading the assembly 

|. The performance and length of the startup affected 
the need to maintain the requirements established by the 
Leningrad Metalworking Plant as far as maximum tem 
perature differences in the secondary austemite compon 
ents were concerned, namely, in the flanges, valves, and 
steam bypass pipes. It is expedient to heat the outer 
flanges or provide radial slits in them which allows a faster 
startup. 

5. The block startup allows an essential simplification 
of the block arrangement of one boiler and turbine (slide 
valves are not needed on the main steam and the reheat 
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cycle steam lines; starting steam to combustion control 
safety valves, rinsing steam pipes and the waterleads to 
them). On the blocks of the Cherepetskaya Station, 
it is possible to dismantle the firing control assembly and 
by increasing the reliability of the armature, admission 
valve and the reheat cycle steam lines of the boilers, 
which lowers the pressure loss and saves up to 2000 tons 
of ideal fuel a year on a block. 

6. Cooling of the exhaust steam brings about the 
spraying of condensate into the inlet pipes between the 
medium and the low pressure stage. 

¢. In order to increase the main steam temperatures 
during startups after a temporary shutdown of 30-SO hr, 
it is necessary to mount two starting oil sprayers in the 
upper parts of the furnaces and also to increase the diam 
eter of the main steam blowoff lines before the turbine 
by 50mm. The blowoff lines may be led into the reheat 
evcele superheater lines. 

S. During startups it is necessary to observe that the 
temperatures of the live and the reheat cycle superheater 
steam strictly change in accordance with the given graph 
and not permit abrupt temperature changes. It is ex 
pedient to mount corrective sprayer steam coolers at the 
main steam superheater outlet or use tilting burners. 
The main steam nominal temperature must be reached 
after taking on a full load. 

%. During startups of an uncooled block, the rise of 
temperature of the main steam must be terminated be 
fore the turbine under the lowest possible pressure of the 
boiler. Delivery of the steam into the turbine is accom 
plished by means of a starting bypass or by a main steam 
admission valve of the turbine with fully opened regula 
tor valves in order to avoid a drastic drop of steam tem 
perature the Together with 
this, it is necessary to synchronize the generator by a 


before entering turbine 
partially opened main steam admission valve of the tur 
bine and by the maximum possible amount of opened re 
gulator valves. the initial of the 
load is exerted quickly because of the fully opened reg 


However increase 
ulator and main steam valve under constant live steam 
temperature \ further increase of the load must be ac 
complished at the expense of raising the steam tempera 
ture in the boilers to the nominal level and at the expense 
of a smooth rise of the main and reheat cycle steam super 
heater temperatures 

10 


peratures ol 


Light loads of the boiler chamber and low tem 
the 


saturated steam essentially facthtate 


Phe Atom United 
States architect-engineering firms to submit proposals 


Energy Commission has invited 
for performance of studies on a heavy water-moderated 
power reactor capable of Operating on natural uranium 
fuel. The to be 
fixed-tee supplement 


design studies made 


will 


on a cost-plus 


basis developmental work 


already in progress 
The architect-engineering firm selected will evaluate 
various design concepts and will perform the preliminary 


design for the minimum size prototype of the concept 


selected. 


Proposals must be received by the Commis 
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AEC Invites Proposals for Design Studies on Heavy Water Nuclear Power Reactor Project 
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Temperature - Deg C 


Revolutions per Minute 
3 


Time of Block Startup from Start of Burner Firing - Hours 


Fig. 9—Recommended graph for startup of a cold block from two TP-240 
boilers and a SVK-150-1 turbine with permissible temperature variations as 
set by Leningrad Metalworking Plant. (1) Steam pressure in the boiler 
drum, (2) boiler main line steam temperature, (3) main steam line tempera- 
ture before the turbine, (4) reheat cycle superheater steam temperature, (5) 
no. of revolutions, (6) generator load; I—beginning of turbine rotor turning 
by steam, Il—switching in generator, IIl—incorporation of second boiler, 
IV—End of startup 


operation of the superheaters during the block startup 
and prevent their overheating. “The firing and heating of 
boilers does not limit the speed of a startup. 

is recommended as an introduction in starting up a cold 
block of two type TD-240 boilers and a type SVK-15o0-1 
turbine, Fig. 9 


The performance developed as a result of the test 
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YUBA ALL-WELDED FEEDWATER HEATERS 


Twenty-five years ago it was an accomplish- 
ment to put 1000 psi into a feedwater heater. 
Ten years ago, 2500. Today Yuba feedwater 

heaters are at 4000 psi. Next step — 5000. 
A chief reason for the present high pressures 
Tubes are welded into tube and the promise of even higher is Yuba's all- 
sheets and then extensively welded Multilok Closure design: tubes welded, 
tested against specimens of not rolled, into tube sheets; shells welded to 


rolled joints. At elevated pres- i 
galled lnched end heads and channels. No flanges or bolting re- 

blew out of the test bombs, but quired. In the Multilok Closure, a split key ring 
at 9600 psi the welded tubes in shear absorbs the force resulting from the 

hel 

eld firm. internal pressure on the cover, and the steel 


_— torus ring welded to the channel and to the 
cover provides the hydraulic seal. Destructive 
tests on Yuba's well-known Multilok Closure 
proved the strength of the design of the split key 
ring construction and the soundness of the torus 
ring design. 

The all-weld design already has set an in- 
dustry standard and its proved performance has 
brought orders from the major power companies 
here and abroad. 


Your inquiry is cordially invited. 


Power equipment engineered and manufactured t 


YUBA HEAT TRANSFER DIVISION 
Pa 


Honesdale 


Production ties in the west 


YUBA MANUFACTURING DIVISION 


Benicia, Calif 


YUBA CONSOLIDATED INDUSTRIES, INC. 


Yuba ducts for the Power Industry 


EVAPORATORS CONDENSERS 


i) 

A 

OD 


: 


PLANTS AND SALES OFFICES 


CRANES EXPANSION 


JOINTS 
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Fig. 1—Rotary crusher-sampler, which operates on approximately three 
horespower, and ejects an homogeneous five, ten or fifteen per cent sample 


of coal or coke fed to it 


Fig. 2—View from top of Crusher-sampler. Center grinding cone and side 
liners are visible 


Mechanical Coal Sampling 


EDWARD INGLE 


Chief Engineer 


Sturtevant Mill Company 


Over the last several years the subject of mechanical 
coal sampling has been given considerable attention 
in these columns. Here we present the report of a 
device now in manufacture by a commercial organiza- 


tion. 


HAT coal sampling is considered an integral part of 
fact that 
over 60 per cent of large users rigidly sample all coal 


any coal user's activities is shown by the 


received to assure that material is purchased on a strict 
Btu basis, and to avoid paying for such impurities as 
slate, bone, ash, sulfur and other deleterious material 

The U.S 
Paper 135 
most miportant features determining successful and satis 


government, mits 1955 revision of Technical 


Coal Sampling,” calls sampling “‘one of the 
factory appheation of the specification method of pur 


chasing coal. [ts purpose is (1) to further means where 
by the government is assured of receiving the coal con 
tracted for; (2) to protect the interest of the government 
by providing a means for determining liquidated dam 
ages Hf contractors fail to deliver coal of the quality gual 
anteed; (3) to furnish the purchasing officer an official 
basis tor making his purchases on a sound, uniform basis 
Of the 65 per cent of coal users who check their coal 
some have found they could use cheaper coal Others 
have found trom accurate samples that penalties should 
be exacted and receive them without contention from the 
\ecurate samples of every car or barge of 


different 


contractor 
coal allow 
user to know exactly how many units will be deve loped 


comparison of coals, enabling the 


and the user and contractor then can agree on the exact 


value of the coal ind costs become proportionate to 


value received. Coal sampling and analysis, these firms 
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have found, is a positive, desirable check against speci 
fieations 


The 54-step hand-sampling of coal requires practically 


an entire day's time of one man according to U.S. Bu 
The Bureau adds that it requires 
a sizable sample through a 


reau Of Mines figures 
time to run 
crusher-sampler. The Bureau's Bulletin 116 says 
of the serious drawbacks to the general adoption of spect 


only a short 


‘One 


fieation method for the purchase of coal is the dithieulty of 
obtaining, at reasonable cost samples of coal that can be 
considered fairly representative of the commercial prod 
uct delivered Pheretore, the taking and 


preparing samples lor shipment to laboratory has been 


method of 


given fully as much care as the making of the analysis 
and tests 

excessive per 
final 
hould 


CTiipre 


Under hand-sampling method 


mits moisture evaporation from the sample, and the 
analyses fail to show accurately the jx nalty that 
In addition, the as 


md other hard to 


be exacted for excess moisture 


laborer tends to throw out slate, rocl 


erush substances, thus making the sample imaccurate 


\Iechann al 
proble 


crushing and sampling climinate these 


\omajor mechameal unit im operation today as the ce 


in ig. | which crushes three-ineh and smaller coal 


mesh and finer, with a large pet 
at the 


Course grinding capacitie Ss are larger 


and coke to sizes of six 
ofa ton an hour 
At thr 


the umts automatically truly 
sample of all coal or coke passed to them, while eliminat 


centage of 20-mesh and tines rate 


tine 


choose a representative 


ing 62 of the $4 steps necessary in hand-samphng. The 


umits run at slow speed without vibration, and their 


weary parts the crushing nut and side and top crush 


my diner can be replaced easily and imexpernsively 
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Fig. 3-—-Schematic of coal sampler, showing surplus spout discharge 


a 


Fig. 


4—Schematic showing sample spout 


Phe open-door feature allows access to all parts requiring 
or re pl ceement within a minute's time 

Phe machine operates on approximately three horse 
power Phe honzontal or pimion shaft rotates at ap 
proximately 400 rpm in a clockwise direction (when 
standing at the end of the shaft Looking down into 
the unit, the vertical shaft and crushing nuts rotate 
clockwise at 160 rpm Figs 1, 2. Coal or coke is fed into a 
hopper where it is gripped by the re volving coarse crush 
ing nut and roughly crushed against the top of the liners 
It is then gravity-passed to a revolving fine-toothed 
erushing disk and stationary liner where the crushing 
operation is completed.  Beeause of this gradual reduc 
tion process and the rotating, crushing action, the sample 
is thoroughly mixed and is ejected as a homogeneous, 
finely disintegrated and truly representative mixture of 
the coal passed to it, including, of course, the correct 
proportions ob mnpurities 

Phe coal then 1s umformly discharged at the periphery 
of the rotating disk, where five, ten or fifteen per cent of 
the circumferential discharge 1s passed through the inde 
pendent sample spout and the balance is passed through 
the larger inclined surplus spout, Figs 3, 4. Note that 
the sample is not taken directly after the rough crushing 
operation and then further reduced. Rather, it is not 
extracted until the coal and impurities are finely disin 
tegrated and thoroughly mixed true sample 


Care and Maintenance 


Phe crusher ts equipped with one fixed discharge spout 
for surplus discharge of crushed material. Three per 
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centage or sample spouts are shipped with the unit 
five, ten and fifteen percentiles Phe 10 per cent spout 
usually is assembled to the machine and is properly ad 
justed to produce a representative sam ple of the material 
erushed 

Phe sample spouts may be changed at will and may be 
assembled to either side of the machine It is adjustabl 
by means of slotted holes and should be adjusted upward 
so that it just clears the lower nut in rotation 

A handwheel adjustment is provided at the lower body 
of the crusher for adjustment for fine or coarse grinding 
counterclockwise will open the grinding members for 
coarser grinding, clockwise brings the grinding members 
together for fine crushing. It should be turned while 
the machine is running until the crushing nuts can be 
heard striking the stationary grinding liners. When ma 
terial is fed to the machine, the grinding nuts will center 
themselves and operate without striking the liners 

For maintenance of the unit, simple greasing and lubri 
cation are suflicient Phe fitting of the top bearing 
(plain) should be lubricated with No. 2 or No. 5 cup 
yreast Phe fitting of the pinion bearing (ball bearings 
should be lubricated with No. 2 and 5 ball-bearing grease 
Gears should be lubricated with medium heavy gear 
grease applied with a brush through the handhole in the 


body of the machine. On the lower bearing, a light 
medium oil should be maintained to the level of the top 
of the oil pipe. This also lubricates the gear washer 


The cone and sideplates are constructed to withstand 
long periods of heavy usage. As an example one major 
utility which uses the crusher-samplers 16 hr a day, re 
places these elements every two to five years. 
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The pulp and paper industry has pushed the gains 
that suspension burning of bark made possible. To- 
day the industry employs boilers that fire bark in com- 


bination with coal, oil, or gas. Further these boilers 


employ unit availabilities that make them highly reli- 


able steam producers. 


He advent of turbulent suspension burning of bark 
as thoroughly described in papers already published, ! 
has made possible the design of bark burning boilers 

with high availability and use factors as well as high over 

all efficiency has changed the bast concept ol 

boiler applications in the pulp and paper imdustry. For 

merly, bark was a waste material to be disposed of as 
painlessly as possible; now it is a dependable source of 


energy. Formerly, bark burning was restricted to sep 


arate boilers; now it can be combined with other fuels im 
t bark-power unit. Formerly, a basic boiler plant in a 
paper mull required three types of boilers; now it ts 
feasible to use only two 
Naturally, there are limits within which this new con 

cept of multiple fuel furnaces can be applied hese are 
defined by load characteristics, extent of bark prepara 
tion and regulations, proportions of various fuels to be 
burned, characteristics of the alternate fuels, and size of 
umt. Some of these limits are interrelated, and this 
paper will deseribe several modern applications of multi 
ple fuel units and how these limitations affect their de 

sign Each of these installations is worthy of its own 
paper, but within the limits of time available here, this 
paper can only briefly summarize the features of cach 
one 


Multiple Furnace Designs 


Beginning with the smallest, Fig. | dlustrates a unit for 
bark and coal tor the following conditions maximum 
continuous evaporation-99,000 Ib per hr, pressure- 150 
psig, final steam temperature-520 FP. It includes a two 
drum, integrated boiler, an extended refractory furnace 
with a spreader stoker, a superheater, and an air heater 
It is capable of generating full design capacity on bark, 
Phe coal and bark 
feed rates are separately controlled by separate rotary 


coal, or any combination of the two 


feeders, and the discharge from the feeders 1s mixed in 
chutes leading to the distributors mounted on the front 
wall of the furnace Both the coal and bark feeders are 
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Steam Generators for Multiple Fuel Firing’ 


Fig. 1—Small, 55,000 Ib per hr, combination bark and coal fired boiler has 


By MAX O. FUNK 


Combustion Engineering, Inc. 


equipped with variable speed drives which can be actu 
ited by automatic combustion controls 

Phe rotary bark feeder illustrated 1s limited toa hogged 
product and can tolerate only a small storage above 
it. Consequently, the conveyor arrangement to these 
feeders must be capable of providing bark as required 
Properly arranged, this combination of equipment wall 
allow automatic operation for the full range of boiles 
evaporation on either fuel or any proportions ol them 
without bark storage at the boiler 


The Importance of Ash Analysis 


Before considering a unit of this type, a careful study 
of the ash from both coal and bark should be made Plus 
study should include a determination of fractional ash 
fusion temperatures. Pig. 2 illustrates the results of one 
fractional ash analysis Phe curves have a rising charac 
teristic between the two extremes of 100 per cent coal 
ash and 100 per cent bark ash, and the coaland bark from 
Which the samples were taken are acceptable for simul 
taneous firing on a stoker 


\t this pomt, it would be well to look at the results ot 


i} 
| J 

Ae) 


a rotary bark feeder for spreader action 
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mother fractional ash analysis which was made from 
samples of coal and bark which would be doubtful for this 
type of simultaneous firing. Fig. 3 illustrates these re 
sults. The lowest points on the curves appear for a mix 
ture of 20 per cent bark ash and SO per cent coal ash, and 
the softening and fluid temperatures are only 50 deg. F 
ipart at this point \ furnace more suitable for these 
fuels wall be discussed later Phe contrast between these 
two curve patterns emphasizes the importance of care 
fully considering ash properties when coal and bark are to 
be nuxed ina common furnace. These properties have a 
pronounced effect on grate performance, furnace cleanh 


lagging in boiler and superheater passes, availabil 


ity, and use lactor 
iy tallustrates a unit for bark and coal for the follow 


mg conditions: maximum continuous evaporation- 120 
OOO Tb per hr, pressure-615 psig, and final steam tempera 
ture FOO Ff It includes a two-drum boiler, fully water 


cooled turnace, spreader stoker, superheater, economizer 
and air heater. Coalis metered and fed into the furnace 
through standard coal spreader units mounted on the 
front wall, and bark ts ted into the furnace through a 
pneumatic distributor mounted on one side wall. Al 
though the average hourly bark quantities are only 
cnough to generate 20 percent of the total steaming capac 
itv, the rate of bark feed without regulation 1s sometimes 
lugh enough to automatically reduce the coal feed to zero 

Thuis arrangement of equipment is particularly suited 
for medium size boilers where coal is the base fuel, and 
the proportions of bark to coal are low Phe umit can 
handle hogged or unhogged bark with a regulated or un 
regulated teed within the limits of the range of steam de 
minds 

Hig. oallustrates a unit for bark, coal, oil, or gas for the 


following conditions: maxinum continuous evaporation 
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Fig. 3—Comparison of ash properties of non-compatible bark and coal, 


see Fig. 2 


< 
Fig. 2—A fractional ash analysis of a coal and bark suited for simultaneous 
firing 


200,000 Ib per hr, pressure-625 psig, and final steam tem 
perature-790 F. [tis capable of generating full capacity 
on coal, oil, natural gas, or any of these fuels with 40,000 
Ib of bark per hour. It includes a two-drum, single pass 
boiler, full water-cooled furnace with tangential burn 
ers for oil or gas and a high set spreader stoker for bark, 
superheater, economizer, and air heater. A decantation 
type dust collector was used to classify fly-ash carry 
over. . .particularly for coal firing 

Bark or coal are fed into the furnace through the dis 
tributors of the high set spreader stoker. Oil or natural 
gas are fed into the furnace through tangential burners 
located in the side walls at an elevation above the dis 
tributer. Coal is metered through rotary feeders, but in 
this application the rate of bark feed is uncontrolled 
Other boiler equipment and load characteristics allow 
high loading of this unit. Consequently, the bark flow 
can vary from maximum to minimum, and the alternate 
fuel will make up whatever difference 1s necessary Phis 
can be accomplished automatically with an adequately 
designed combustion control system. It should be re 
membered that controls for any unit which will burn bark 
at uncontrolled rates must be ec ipable ol adjusting for the 
widest fluctuations of wood room operation and that these 
variables must be absorbed within the range of steam de 
mand on the bark-power unit 

lo achieve a controlled steam temperature with the 
unit shown in Fig. 5, the superheater metals were chosen 
for the highest uncontrolled steam temperature which 
would result from peak load operation with any combina 
tion of the four fuels involved. The steam from the out 
let header of the superheater passes through a spray type 
desuperheating station which takes water from a small 
condenser which serves this purpose exclusively Phe 
condenser is a tubular heat exchanger which takes steam 
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Fig. 4—Boiler design employs standard coal spreaders with bark fed by 
pneumatic distributor through side wall. Output is in medium range, 
120,000 Ib per br 


from the drum, uses feedwater on its way to the economizer 
as a coolant, and prepares condensate for the desuper 
heater 
for a controlled steam temperature of 750 F from an 
190,000 Ib per hr to a peak of 240,000 Ib 
per hr regardless of the combination of fuels fired 

When choosing a boiler in the range of 200,000 Ib per hr 
and above tor coal in combination with bark 


This arrangement of equipment was designed 


evaporation ol 


there are 
two basic coal-firing methods which can be considered. 

stoker or pulverized coal. An economic study will gen 
erally dictate the the other 
where fuel costs are high, the higher efficiencies which are 


choice of one or In areas 
realized with pulverized coal will generally offset higher 
first fuel 
lower first cost of the stoker unit will generally offset the 
lactor 


ind proportions of fuels to be burned will 


cost Conversely mm areas with low costs 


lower etlicienci Other conditions, such as use 


power Costs 
also affect this choice of basic firing method 

Mig. 6 illustrates a 200,000 Ib per hr unit for pulverized 
coal and bark ; 
and a peak of 220,000 with coal and 30,000 Ib per hr of 


water-cooled furnace with tangential 


Steam conditions are S75 psi and S25 F 


bark is possible uit includes a two-drum, single 


fully 
burners tor pulverized coal and a dump grate spreader 
bark 


boiler 


pass 


stoker for two-stage superheater, and two-section 
air heater 

Phe ash quantities and physical characteristics in this 
common turnace with 
However, the 


ash content of the bark allows the use of dumping grates 


case allow mixing of the ash in a 


sunultancous firing of coal and bark low 
rather than moving grates on the stoker. To stay within 
the temperature limits of low alloy grate materials, ait 
to the plenum chamber under the grates is taken from a 
point ahead of the last air pass through the air heater 
Higher 


jets in the lower portion of the furnace and for the pulver 


air temperatures are used for the tangential ai 


ized coal system 
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Fig. 5—Special combustion control permits firing this 200,000 Ib per hr 

unit at full rating with coal, oil, or gas with a supplement of 40,000 Ib per 

hr of bark. Unit, however, can operate at other ratings with less bark. 
Bark feed is uncontrolled 

is achheved with vertical 


Steam temperature control 


tilt with 
from ats own 


burner and a spray desuperheater using con 


Thus 


constant 


densate condenser arrangement 


makes possible a control range at steam tem 
perature from: 140,000 to 220,000 Ib per hr. Phe 


dicted load characteristics are such that regulated bark 


pore 


feed 1s essential. Consequently, the bark is hogged and 


a small live bottom bin is located mimediately im trent 
of and above the bark distributors 

Another umit for similar conditions but with different 
It is designed for 200,000 Tb pet 


hr when burning coal alone or in combination with 3S.000 


fuels is Shown in Fig. 7 


Steam conditions are 540 psi and 700 I 
fully 


Ib per hr of bark 
Phe unit 
water-cooled furnace with tangential burners for pulves 


includes a two-drum single Dealer 


ized coal, and a dump spreader Stoker tor barl 


superheater, and air heater 
uch 


coal and bark charaetersties were 


the 


Qn this job 


that it was decided to arrange stoker iam such ao wat 


as to preclude coal ash mixing with bark ash on the grate 


Pheretore, the stoker was arranged in an extension of the 


pulverized coal furnace. Over-fire air is introduced 


through the rear wallof the Duteh oven and also through 


air supports the burning of carbon which carrie 


the lower rear wall of the pulverized coal furnace 
latter 
over trom the 


stoker and tends to stay in the pulverized 


coal furnace bottom. This arrangement of air eliminate 


large accumulations of material in this area and siiplitic 
coal ash removal 

Pwo considerations dictated the amount of wood prep 
aration on this job One was the pre cheted load chiarac 
teristic and the 
tor a distance of 5000 teet 


required a regulated feed of bark to the furnace 


other was the problem of conveying bark 
Phe predicted steam load 
thie 
decision to use conveying dhetated of 
the bark 


\Ithough any ol 


pueumaty 


the types of units already discussed 
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Fig. 6—Above boiler can develop 220,000 Ib per hr of steam with pul- 
verized coal fed through tangential burners and 30,000 Ib per hr of bark 
supplied to a dump grate spreader stoker, both within the same furnace 


could also be arranged to burn oil or natural gas, we have 
not thus tar considered a unit designed exclusively for 
fluid fuels and bark Pwo examples to satisfy widely 


different plant conditions will follow 


Fluid Fuels and Bark 


The first is shown in Fig. S. This unit is capable of 
producing 200,000 Ib per lir at SSO psi and S30 F when 
burning oi or natural gas separately or in combination 
with 14,000 Ib per hr of bark. The unit includes a two 
drum, single pass boiler, a full water-cooled furnace with 


tangential burners for oil, gas or bark, a water-cooled 


Fig. 7—Coal and bark ash characteristics were such that the ashes should 
not mix on the grate for this 200,000 Ib per hr design. Note the bark 


spreader stoker is an extension of the pulverized coal furnace 
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hopper bottom with a dumping grate for burning re 
sidual bark, a two-stage, radiant and convection super 
heater, and a two-section air heater. 

Since the bark proportions are comparatively small, a 
new approach to its turbulent suspension burning was 
used. ‘The bark is hogged and metered with a screw bot 
tom bin near the wood room. It is brought to the boiler 
room on a belt conveyor which discharges into a small ro 
tary bark feeder. There is very little storage at this 
point just enough to act as a seal between outside air 
and the bark burning system. The bark flow is split into 
two streams as it leaves the feeder, is mixed with pre 
heated air, and flows to the inlets of two exhausters. The 
effluent from each exhauster is again split with each 
stream going to a tangential burner at a corner of the fur 
nace. From the time the bark and preheated air are 
mixed at the rotary feeder outlet until the mixture is in 
troduced at the four corners of the furnace, predrying is 
taking place Pherefore, most of the bark 1s burned in 
the burner area, and only a small amount will drop to the 
Phis bottom is equipped with a 3 ft 
wide dumping grate. The residual bark is burned at this 
pot, and the resulting ash is periodically dropped into 


furnace bottom 


the ash pit 

Although this unit was designed for only 14,000 Ib per 
hr ot bark it has burned up to 25,000 Ib per hr without any 
dithieulty 

A unit to burn fluid fuels and bark to meet the other 
extreme of design conditions 1s shown im Fig. 9. As far 
as we know, the furnace on this unit can burn more bark 
than any other single furnace that has ever been built. 
Design conditions are: 600,000 Ib per hr with natural 
gas, 490,000 Ib per hr on a mixture of natural gas and 
bark, 1335 psi, and 958 F 

Chis is a radiant type unit with only one drum, a fully 
water-cooled furnace with tangential burners for fluid 
fuels and a high set spreader stoker for bark, a two-stage 
superheater with a spray desuperheater between stages, 


an economizer, and dual air heaters. 

The maximum burning rate of bark was predicted to be 
140,000 Ib per hr, but the maximum rate in actual op 
The bark is not 


eration has been 202,000 Ib per hr 


‘ 


4 
om 


Fig. 8—With only 14,000 Ib of bark per hr anticipated for this oil-or gas- 
fired 200,000 Ib per hr unit the bark was passed through exhausters, mixed 
with preheated air, led through tangential burners, and fired mostly in sus- 


pension. Relatively little fell to the dumping grate on the furnace bottom 
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hogged and its flow is not regulated. Steam demands in 
this plant allow high base loading of this unit, and the ex- 
tremes of wood room operation can be absorbed by either 
fluid fuel. 

Bark is proportioned to the high set distributors by the 
natural frequency conveyor shown in Fig. 10. The flow 
from the bark chute to this proportioner is very erratic, 
but the bark levels out in the first eleven feet before it 
drops into five partitioned sections. It then falls through 
four bottom openings and an end discharge into chutes 
leading to the five distributors. The continuity of flow 
into the partitioned sections contributes to exceptionally 
stable furnace conditions for bark burning. There is no 
pufling in the furnace at any elevation even though the 
bark flow rate varies from zero to 200,000 Ib per hr. 

Variable flow rates of this magnitude, in very short 
periods of time, impose a heavy burden on control equip- 
ment. However, a well-integrated control to meet these 
conditions can be designed with cooperative planning by 
the user, control manufacturer, and boiler manufacturer. 
In this case, the control of steam temperature is accom 
plished by vertical burner tilt and a steam assist, spray 


type desuperheater between stages of the superheater. 
Other control requirements for multiple furnaces will be 


discussed in another paper 


Fly-ash Handling 


Fly-ash carry over, its collection, and its disposal have 
not been mentioned in the discussion of each individual 
unit since it is a problem common to all bark burning 
Proper turbulent suspension burning reduces the initial 
carry over from the furnace, but control of stack emission 
requires the separation of the fly-ash from the products 
of combustion before they can be discharged to the at 
mosphere Phe choice of the method of disposal of the 
collected material will vary from job to job; but in gen 
eral, where bark burning 1s involved, it is advantageous to 
classify the collected material. Analysis of fly ash carry 
over will usually result in a favorable fractional combus 
tible variation with the size of the particle 


will be high in combustible, and the smaller will be low 


Larger sizes 


Po avoid high recirculating loads of 
the boiler 
from 


in combustible. 
1S ce sir 
and 


non-combustible dust in 


able to 


passes, if 


screen this material the total catch 


Fig. 10—View of bark proportioner feeding into five partitioned sections 
which ultimately supply five distributors on Fig. 9 
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to dispose of it without returning it to the furnace. 
The balance of the material which is higher in com 
bustible can be returned to the furnace and a significant 
gain in efficiency realized on those units where bark is a 
large proportion of the total fuel. 


Operating Experience 


Results of actual operation of boilers designed for 
multiple fuel burning can best be illustrated with typical 
charts from recording instruments. Charts for 
which burn hogged bark at regulated rates of flow have 


units 


been published in the papers mentioned in the early part 
of this paper. 12, and 15 represent day-to-day 
performance of the unit shown in Fig. 5. Although it 
was designed for a maximum continuous evaporation of 
200,000 and a peak of 240,000 Ib per hr on coal, the steam 
flow chart shows peak steam flows up to 540,000 on bark 
The chart an extremely 

steam controlled 


Figs. 11, 


erratic steam 


within 


and oil. shows 


flow, but 


pressure 1s close 


| 


4] 


Fig. 9—To the author's knowledge this unit can burn more bark than any 

other ever built. Bark is not hogged nor is its flow regulated. Design 

called for 140,000 Ib per hr of bark and 202,000 Ib have been fired in one 
hour on the high set spreader stoker 
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Figs. 11, 


limits. . even though bark flow is uncontrolled. Oil flow 
ind air-to-oil automatically adjust for changes in steam 
flow and bark flow. Consequently, the oil flow is even 
more erratic than the steam flow. Despite the fluctua 
tions in burning rates and steam demand, the final steam 
temperature is controlled within plus or minus 10 deg. F 
is truly remarkable performances 

Phe turbulent suspension burning of bark in combina 
tion with other fuels has been illustrated by each of the 


Phe Second United Nations International Conference 
on the Peaceful Uses of Atomic Energy was concluded 
on September 13 following a prediction that it ‘1s 
likely to have a profound effeet on the development of 
itomme energy m= the future Sir John Cockerott 
United Kingelom) made that forecast im an address 
unmining up the results of the two-week conference that 
brought scientists from 69 countries together to review 
present uses of nuclear energy and consider the future 

In 77 formal sessions and hours of informal gatherings 
the 6300 participants passed along experience gaimed 
unong other things, im achieving power from fission 
of heavy nuclet, working to wrest energy from the fusion 
of lightweight nuclei, using radioactive 1sotopes im 
wience and industry, developing new technological 
processes, and finding ways to manage radioactivity 

Findings of the conference included these, for example 

Fission power plants have already turned out hun 
dreds of mullions of kilowatt-hours of usable electricity 
By 1970, nuclear stations will have at least 15 nulhoen 
kilowatts of electrical capacity some 50 times as much 
iS at present Phe cost of nuclear power 1s expected 
to fall “well below’) conventional power by the late 
1Q60'S in the United Kingdom and to compete with con 
ventional power between 1965 and 1975 

\s to fusion energy, papers indicated that “remark 

ible progress is bemg mace ona very broad tront 
Sir John reported in an evening lecture Friday, Septem 
ber 12.) However, speakers estimated that it would 
tuke LO vears to reach the “break-even” poimt m expert 
mental devices (the pomt at which the energy turned 
out equals the energy ted im) 

\ “hopeful outlook for nuclear-propelled ships 
was indicated by reports on the USSR icebreaker Lenin 
launched last vear, and the United States merchant ship 
Savannah, now under construction Commercial nu 
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Roundup of the Second UN International Conference on Peaceful Uses of Atomic Energy 


12, 13—Day to day performance charts for unit in Fig. 9 with steam flows up to 340,000 Ib per hr on bark and oil, steady steam pressures 
despite erratic steam flows, and final steam temperature within +10 F. 


examples discussed in this paper. There 1s a specific 
approach to each individual plant's conditions, and with 
thorough consideration of all the factors involved, there 
need be no question of successful operation However, 
any one of these units is not a universal approach for any 
set of specified conditions and fuels. Some features may 
be common to all units for this type of service but there 
can be no compromise with a thorough evaluation of each. 
feature against individual plant requirements 


clear aircraft’ propulsion seems much further away, 
Sir John said, but experiments with small nuclear sys 
tems potentially useful in aircraft were described 
Radioactive isotopes were reported serving around 
the world as new tools in medicine, agriculture, mdustry 
and basic sciences. Their use was reported saving 
industry some $400 million a year in the United States 
and 1000 million rubles annually in the Soviet Union. 
In medicine, use of radioisotopes for diagnosis and treat 
ment was described by one speaker as ‘one of the bright 
est and most exciting developments of modern science 
\ssessing some of the hazards associated with the 
atomic age, speakers indicated that nuclear power re 
actors had been performing safely, with few disturbances 
ind no danger to personnel, and that it was possible to 
see daylight” in the problem of safe waste disposal, 
New international agreements will be needed to 
deal with problems raised by mobile reactors, the dis 
posal of wastes in the oceans, and possible damage 


beyond national boundaries 


21,35 Scientific Papers Submitted 


Phe second conference on the peaceful uses of atomic 
energy convened by the General Assembly had betore 
it nearly twice as many scientific papers as the first con 
ference, held in Geneva in 1955. 

This vear, 48 governments and six intergovernmental 
organizations submitted 2155 papers, exclusive ot 
withdrawals, compared with 1076 in 1955. The 6500 
participants this vear included 2700 members of govern 
ment delegations from 69 countries; representatives ol 
nine UN-affiliated agencies; and 3600 observers from 
16 countries, 10 international organizations and 25 non 


governmental organizations 
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By IGOR J. KARASSIK* 


Worthington Corp. 


The boiler feed pump and its associated equipment 
represent a major operating and maintenance con- 
sideration in today's power plant. Here begins in 
question and answer form a series of clinic sessions 
on various boiler feed pump problems. The replies 
are the work of one of the topmost pump authorities 
and give specific information which we hope will 
prove valuable to our readers. 


Steam Power Plant Clinic—Part Ill 


(QUESTION 


I have been told that a centrifugal boiler feed pump should 
Is that true’ Is italso 
true that the discharge valve should not be opened in a boiler 
feed pump installation until the pump has reached full 


speed y 


not be primed while it is running. 


ANSWER 


It is quite true that with some very few exceptions, 
no centnfugal pump should ever be started until it is 
fully primed, that is until it has been filled with water 
and all the air contained in the pump has been allowed to 
escape. The exceptions involve self-priming pumps and 
some special large capacity, low head and low speed 
installations where it is not practical to start with the 
pump primed and the priming takes place almost simul 
taneously with the starting 

In the case of boiler feed pumps, however, this is en 
tirely take 
their suction from. the Storage space ol a direct contact 


inadmissible. Since feed pumps generally 
heater, priming is accomplished by opening the suction 
valve, holding the disc harge valve closed and leaving all 
the 
tions, the water commg from the storage space under a 


vents ope ned to atmosphere. Under these condi 
positive head will drive out all the air contained in the 
pump and the latter is ready to start. This, of course, is 
the practice followed for the mitial start of the pump or 
after the pump has been opencd up for examination or 
overhaul. Otherwise, the pump is left full of water and 
should need no further priming 

If the pump has been operated previously but there is 
reason to believe that for some reason such as the closing 
of the suction valve or it is no longer full of water, it is 
imperative to repeat this priming procedure This will 
again fill the water 
pon kets 

As to 


closed, this ce pends on whether reference is made to the 


pump with and chiminate any air 


starting up with the discharge valve open or 
muitial starting Operation or to the normal operation of a 
pump being brought on the line after having been on 
In the 
discharging agaimst 
Under these 


start it with the discharge valve closed, opening it gradu 


standby duty first cause, the pump wall likely as 
than 


1S prelerable to 


not be a much lower pressure 


normal conditions, it 


ally after the pump has been brought up to speed and 


\ tant t \ e Pre nt and ‘ ul r r eer, Harrison D on 
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pressure has been built up in the boiler. It goes without 
saying that the recirculation bypass line provided to pre 
vent an excessive temperature rise in the pump is held 
open during this operation. Starting the pump with a 
closed discharge valve will prevent the pump from gomg 
out on its head-capacity curve to an excessively high 
capacity against a very reduced head. Otherwise, there 
would be a serious danger to the pump both from: the 
point of view of driver overload and that of unsatistac 
tory suction conditions 

In the case of normal Operauion, however, the discharge 
header pressure is more or less equivalent to the pressure 
developed by the pump under rated capacity conditions 
Thus, a standby pump is always held ready to start up, 


| he dis 


through 


with its suction and discharge valves open 


charge line check valve prevents reverse flow 
the pump. When the pump is started up and brought 
up to full speed, it will raise the check valve trom its seat 
and will start discharging into the line in parallel with 


the pump or pumps already im operation 


(OUERSTION 


We have had difheulties with the boiler feed pump 
our 60,000 kw unit which have been traced to the tran 


conditions prevailing during sudden rejection of load 


are quite familiar with the problem now as well a 
ome of the means which can be employed to protect the 


re “re 


take the 


tlallation against the too rapid decay o 


‘rect contact heater from which the pump 


tion The most logical solution would consist in insta 


a so-called “ant ash contro whieh would bleed | 


/ 
Pressure steam through pre ure reducing’ valve 


heater whenever the ure decay therein foo rap 


llowever, 


'O! anlomati 


pre 


our Operators are frongely opposed to the nur 


controls and preler to use some fo 


/ 


protection which they could control manua 


one solution would lo peg the heater pre 


Dpsi1a which it carries at tu oad, but we would 


nneconomica Cun nevest some other solution wi 


would be loolproo! and vet contorm to the operator 74 / 


\NSWER 


\s vou 
value by mean Ol 


shell through a 


tate, pegging the heater pore ure at at 


aduutting live steam to the 


heater pressure reducing valve is not a 


2 
7 
| 
| 
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a 
4 
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Fig. 1—Schemalic view of suggested control to guard a pump against 
transient effects on start-ups 
sutistactory solution, im that it is very uneconomical 
from the heat-balance point of view. On the other hand, 


if such admission of steam can be made intermittent and 


takes place only under conditions of load reduction, the 
solution may be quite acceptable This form of pro 
tection can be made semi-automatic and, im my opinion, 


still satisfy the desires of the operators 

Phe 
ig. | 
heater shell, incorporating a pressure-reducing station of 


control the attached 
\ line is provided to carry live steam to the 


suyvested 1s described on 


i fixed character, that is with the pressure at the down 
of the station being set at a value slightly im 
which will prevail in 


tream sie 
\ second pressure-reducing valve ts located 
ssure-reducing station and the heater, the 
selective 


excess ot the pressure 
the heater 
between this pre 
setting of this 
control from a master control panel 

Phe selected for any main turbine load at a 
pressure few pst below the heater 
ponding to that load. Should the 
duced suddenly, supplementary steam wall be admitted 
to the he shellas soon as the heater pressure will have 
been reduced to a value equivalent to the predetermined 


valve beimg subject to manual 
wetting 1 
pressure corre 
load be re 


turbine 


iter 


the heater pressure will be pre 


setting By this means, 

vented trom falling to any lower value \iter the load 
will have become stabilized at some lower value, the 
variable pressure reducing valve will be reset to the cor 


responding setting and flow of supplementary steam to the 
shell will be imterrupted I must caution the op 
that this resetting 1s to be carried out very slowly 


heater 
erator 


Glenn Bo Warren, vice president and consulting en 


gineer of the turbine division, General Eleetric Company 


has been elected president of The American Society ot 
\echann il Knvineers 
ASME Seeretary ©. B. Selner made the announces 


ment today following official tabulation of the members 
vote ballots 

Elected to with Mr. Warren five vice 
presidents Pheyv are Charles H Jr., head 
of the Mechameal Engineering Department of the Uni 
versity of ¢ Hahn, assistant 
engineer for and Hill, New 
president of the Goslin-Birming 


\labama: 


SCT V¢ were 


Coogan 
onnecticut: Gordon R 
mechameal Gibbs 


Jolin W. Latth 
Manulacturing Company 


cliel 
York; 
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Fig. 2—Curve portrays ways and means of selecting a series of mini- 


ASME Announces New Officers 


Thomas J. 


= 40 
« 
a 
20 
« 


66,000 MAX. CAPABILITY 


40 60 70 


1000 Kw 


30 
LOAD 


mum pressure points for admission of supplementary steam to hold 
heater pressure against a too rapid decay of pressure 


and with great care, lest it lead to the very difficulty the 
mechanism is to protect against, that is too rapid a pres 
sure decay 1m the heater 

The selection of predetermined settings can be made 
at the choice of the powe! plant designer For example ; 
represents the heater pressures over the entire 
range of loads of a 60,000 kw unit, eight intermediate 
settings can be chosen as shown in the tabulation below 


Fig. 2 


1) OOO) OO 


Minimum 
Pressure 
Heater for Steam 
electior Purbine Pre re Adm n 
Point Load in kw n psia in psia 
610, 000-66, 000 
OOO SO O00 1440 
OOO-45 000 4d 
Is 


O20 000 


It will be noted that this variable pressure reducing 
valve also serves the function of maintaining the heater 
pressure above atmosphereic pressure at extremely low 
loads 

Obviously, 
valve to the corresponding higher setting 

This control is reasonably simple and foolproot 
the other hand, it does involve the p« rsonal attention of 
the operators and it would be worthwhile to find out the 


as load is inereased, Operators reset. the 


on 


cause for the operators’ aversion to fully automatic con 
It may be that this aversion is not justified and 
means which does not 
job just as well 


trols 
they can be 
tax their attention and does the 


convinced to use a 


Dolan, head of the Department ot Theoretical and 
\pphied Mechanies at the University of Ilinots; Harold 
partner in Black and Veatch, Kansas City, Mo. 


(srasse 


In addition, Arthur M. Perrin, president of National 
Conveyors Company, and Richard G. Folsom, president 
of Rensselaer Polytechnic Institute, were elected dire 
tors of the 50,000-member Society. 


\ll the clectees will take office at the business meeting 
on the first ASME’s Annual Meeting in New 
York, December 1-5. Mr. Warren will for a 
one-year term, the vice presidents, with the exception 
of Professor Coogan, who is filling an unexpired term, 


day of 
serve 


for two vears, and the directors for four. 
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Canada Host to World Power Conference 


Meeting of the World 
held in) Montreal, Sept. 
An estimated 1400 registered for the 
seventeen sessions which were conducted in 
the popular in Europe. The were 
organized about a chairman and general reporter. 

The day 
with his aides including the general reporter meet and 


Sectional 
Conference 


HE Canadian 
Power 


Was 


technical 
fashion sessions 


before each session the chairman together 
decide on which of the papers submitted for his session 
will be presented by its author and how much time will 
be allotted the individual speakers. Neither the in 
dividual technical papers as filed by the speakers nor the 
General Report as drafted by the general reporter are 
presented at the session. The premise is that delegates 
to the Conference will have studies the papers and the 
General Report before attending the sessions and will be 
there 


various pomts raised in the General Report on his indi 


to benefit from the speaker's desires to discuss 


vidual paper and its relationship to the others on that 
Sa 


\s a 


SCSSIOTN 

technical the Con 
ference and its method of handling highly interesting 
Phe fact that all would fannharized 
themselves with the subject content of individual papers 


magazine editor we found 


delegates have 


plus the General Report for sessions of interest was to 
The dit 


ficulties were compounded by acceptance of author's and 


our mind contradictory to American practice 


discussor s comments in either French or English. We 
found the translations of the 
English, even 


French contributions to 


though they almost in with 
the speaker, to be a little too fast for our thought prox 
Hence that 


published papers and General Reports rather than the 


Were ullison 


esses our report follows is based on the 


word by word presentation which we usually attempt 


in other meetings and conferences 


General Reports 


Production. Coal’ by Prof. E. A. Allcut, University 
of Toronto and C. E. Baltzer, Fuel and Power Section, 
Fuels Division, Mines Branch, Ottawa 


Twelve papers on this subject are 


Conterence, 


presented at the 


from different countries and four 


S¢ 


ol 


continents are Inghly diversified in 


deal 


extent and character of the fuel resources in the 


papers 


character them principally with the 
revrons 
concerned and others with various fields of specialization, 
so that itis difficult to present a composite picture of the 
Nevertheless, there 


to most 


general Situation are certam prob 


lems that are common areas and, in the 
that do 


importances of the 


main, 
relative 
For 


the differences arise, result) from: the 


Various factors concerned 
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example, foremost of these factors are importance ol 
coal to the national economics 

In almost every instance solid fuels are vital to the 
many development, yet the 
availability, quality, mining possibilities, have forced 


the exploration of other more readily obtainable energy 


countries’ problems ot 


sources. Jeyond location and transportation are ex 


traction and handling difficulties. The most significant 
in this regard are the rapidly increasing importance of 
mechanization, the adoption of open cut or strip muning, 
the growing application of electric drives 

As suggested topics lor discussion the reporters single 
over (1) problems arising from the inereasing content ol 
moisture, ash and sulfur in coals supplied to steam power 
plants, including those relating to costs, transportation, 
ash fusion ”) The advantages and dis 


storage and 


advantages of centralization and modern methods ol 
the 
enterprise and nationalized 
What powers should be delegated to the central 
Phe influence of thickness of 
working depth on the application of mechanization im 


What are the 


advantages of electricity and compressed air power for 


control on economies of the coal industry, under 


conditions respes 


private 
tively 
and 


agency >) SCAMS 


relative 


underground operations 1) 


underground operations, as lar as costs and safety are 
doe S thy 
the coal reserves affect the 

And, as 
of the 


compared with the coal measure 


concerned and how dramage of methane trom 
situation 

that, 
ved, as 


that 
ar ndent on 


a conclusion, it is noteworthy pute 
ol and gas re 


the tact 


much shorter life of the 
ind: ol 
mcreasimgly 


transportation 1s becoming 


liquid fuels, there is little or no mention im any of the 


papers, ol the probable ultimate necessity ol 
fuel by mean ol the 


fuel 


well have a profound 


menting the supply of these 


gasification and or liquefaction ot 
when, this situation occurs, 
effect on the economies of the coal madustra 
Gaseous uel by G. W. 
Govier, University of Alberta and N. Berkowitz, lk: 
search Officer, Research Counce of Alberta 

Phe il with the 
supply and requirements situation, with the reserves, thy 


Production and 


xapers im this session de general energy 
| 


proc 


with the 


exploration, drilling for, production, 


marketing of crude oi and natural ind 


production of synthetic gas from coal 


Phe problem of exploration and drilling for oi and ga 
revardle ol ol or ga 

method cost ol 
velopment drill 


poimt out that 


are generally whether 


the objective Clopment i) 
ind cle 


tite 


exploration, exploratory drilling 


ing for oi and gas in the United 


57 


x 
x 
A 
: 


increases in cost of materials and labor have caused an 


upward trend in the costs and that technological develop 
ments have tended to reduce but not wholly to offset 
the effect of cost mereases 

oil in the United States at 504 


inventory ol 


Phe reserves of crude 


barrel working 


billion 
11.6 vears on the basis 
U 


State are ¢ 


represents a 
of the current rate of production 
the United 
about 26.8 


millon 


reserves ol crude oi 
it 300 billion barrels 


3.1S 


future 
timated 


million barrel in 1953, declined to tons 


»S5 billion barrels) with an average daily pro 


170,000 barrels per day 


(about 


duction rate for 1956 ob som 


he reserves in Austria, as a contrast, at 50 tons (about 
100 nullion barrels) as ol 1956; 
crude oi the 1956 
million barrels in 1057; in Austria the ratio of reserves to 
production is 16 compared with 11.6 tor the United 
States and 32 for the world as a whole 

Operating costs average some SS cents per barrel of 
crude oil produced in the U.S. a slight decline from 
the previous year attributed to technological improve 
Natural recoveries now 
S. and may well be 


January |, in Canada 


reserves ol end ot stood as 25 


ments in production methods 


average Some 28.5 per cent in the U 
increased to 32 to 3S per cent with further appheation of 
secondary recovery and pressure maintenance techniques 

Phe reserves of natural gas in the U. S. were 257.8 
trillion cublic feet at the 1956. This represents 
a working inventory of 21.7 years when compared with 


11.7 trillion cubie feet. 


end of 


the 1956 produc tion rate of some 
Average operating costs Lor natural gas producing wells 
were about 2.1 cents per Mef during 1955, having de 
clined somewhat from the previous year 

In Canada the proved reserves of natural gas at the 
end of 1956 were placed at 20.7 trillion cubic feet by the 
Canadian Petroleum Association Marketed production 
in the 169.2. billion feet. This 
leads to a ratio of reserves to current production of some 
cilities 


sume yvear Was cubie 


Completion of long distance transportation fa 
will annual 
100 feet 


working inventory to ap 


now under construction inereast 


marketed production to nearly billion cubie 


per year and reduce the 
proximately DO vears 
Seven papers 


coal gasification, a field that continues to engage much 


make reference to developments 1 
attention, especially in those countries not extensively 
endowed with reserves of crude oil and natural gas 

In Austria tests concerned with the pressure gasifica 
tion of hard coal (1953) have been encouraging, but 
because of the small reserves of this type ol coal in 
seal exploitation of gasification processes 
\s far 


gas requirements will continue to be 


\ustria, large 
is considered impracticable as can be foreseen, 
partly met trom 
are substantial indigenous 


nullion 


there 
Lob 


coal carbomzation, simce 
coke In 
of coal gas are reported to have been pro 


markets for alone, some 


ecubre meters 


dueed bv carbomzation 


Speaking for the lt nited Kingdom, gas represents a 


far cheaper form of “convemence energy than electricity 
that both oil 


coming mereasiigly 


and ind coal gasification, which are be 


ittractive an econotiie sense, are 
the tuture \ 
techniques of coal 


expected to play an mnportant role im 
principles and current 
that further 


ments require the chimnation of the need for oxygen 1m 


ol 


gasification, indicated economic 


the pressure gasification of hard coal 
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In Japan, interest is being expressed in the possibility 
of gasifying coal in fluidized beds Japanese work in 
the field of fluidized coal carbonization and are con 
cerned with producing gas and a semi-coke suitable for 
blending and for the manufacture of synthesis gas, 
briquettes and active carbons, Existing markets for 
these products are said to make fluid carbonization of 
indigenous low-rank coal economically very attractive 
Pwo processes are described 

The first involves fluidization of fine coal with pre 
heated air (0.4.0.5 cubic meters per kilogram) im inter 
nally heated reactors at temperatures of 500 600 C 
A 25-ton-per-day plant using this process is said to 
have been operating satisfactory 1954. Char 
vields agree well with theoretical yields calculated on 
the assumption that no oxidation of the fixed carbon of 
the coal occurs during carbonization, and the overall 


since 


economies are claimed to be better than the economics 
of ‘“‘classical’’ low-temperature carbonization processes. 

The second fluidized carbonization process currently 
under study in Japan is designed to increase the calo 
rific value of the by-product gas. It uses a reactor to 
which part of the required heat 1s supplied externally 
with the result that consumption of air for fluidizing 1s 
reduced to 0.1 0.2 cubic meters per kilogram. If tar ts 
cracked in situ (by injecting steam along with the pre 
heated air and carbonizing at 700 SOO C) a by-product 
gas with a calorific value of 4000 kilocalories per cubic 
obtained. Commercial exploitation of 


meter is to be 


this process is being contemplated at collieries 


‘Production and Generation— Nuclear Fuel and 
Energy’ by D. G. Hurst. Atomic Energy ot Canada 
Ltd., and J. S. Foster, Deputy Manager, Nuclear Power 
Plant Division, Atomic Energy of Canada. 

Twelve papers have been submitted for this session. 
In keeping with the economic theme of the meeting, 
several of them deal directly with economic aspects of 
nuclear power while others are on topics which, though 
somewhat removed from economics, have a direct bearing 
on the subject 
development of nuclear power within the countries ot 


Pwo papers describe programs tor the 


origi 


\dmitting several uncertainties, the demand tor 
nuclear power in 19SO will be in the range 150 to 500 
million kilowatts but the rate which this will become im 
stalled is subject to further uncertamties 

In order to torecast the rate ol application in North 


\merica, the estimated cost of power from tour reactor 


typ S pressurized water, dual evele, gas cooled graphite 
Applying 4 pet 


and heavy water, need be considered 
cent interest to mventories Of expelsive materials and 
10 per cent capital charges on fixed plant, costs of more 
than S mills per kwhr for the first three and about 6 
mills per kwhr for the last seem likely and from the 
total cost of electricity it is clear that the first three will 
not claim much of the electricity market in North Amer 
ica unless costs can be reduced, and further, that im 
the long run, none of these first three types seems likely 
to compete with the heavy-water moderated reactors. 
With the long burnup attainable in heavy water reactors 
a much smaller uranium feed rate is required per reactor 
than with other types. It 1s argued, however, that the 
smaller specific requirement will be more than offset by 
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the increased demand for the cheaper source of power 
so that the total uranium requirement would exceed 
that with more wasteful reactors. 

Approaching the target from another direction, the 
1.9 mills per kwhr is the fuel cost at which nuclear power 
can become competitive in significant areas in North 
America. This can probably be met by a heavy water 
reactor using natural uranium without reprocessing 
and possibly also by plutonium. Enriched 
fuel and thorium in a heavy water reactor is yet another 
possibility 

The essential part which nuclear energy will play in 
Europe is to limit the importation of fossil fuel, and the 
Euratom report proposes 4200 Mw for France by L967 
as compared to the 1270 Mw which the present program 
could provide On the other hand, it 
authors that nuclear power will not be competitive as 
In view of the recent discoveries 


seems to the 


soon as Was expected 
of natural gas and oil in France and the Sahara it 1s 
suggested that the best policy for France is to push the 
utilization of its resources of water power and gas with 
the expectation that nuclear power will be available later 

As regards the effect of nuclear power on balance ot 
trade, there will be very little difference in the foreign 
currency required whether from 
fossil or from nuclear fuel if both have to be imported 


power generated 


and if in the nuclear case some reactor components are 
imported or are being built under foreign license. 

In the development of nuclear energy there has been 
little experience in operation of power producers. There 
is, however, an enormous expenditure on studies and 


should result in future competitive 
estimates in the absence of empirical 
data have litthe more than Phe 
operation of the Calder Hall and Shippingport Stations 
makes available for the first time experience with large 


scale nuclear generating stations which will be of con 


equipment which 
Cost 
olten 


power 


been 


use im improving the predictions of power 
costs Phe acceleration of the British program along a 
planned route by careful steps of engineering develop 
S. program with 


siderable 


ment and the vast ramifications of the U 
rapid technological advances on many fronts are of great 
interest 

However, other show that the pressurized 
light water and the gas cooled graphite reactors may not 
be the hence 


Sweden and Canada have chosen to develop heavy 


rs 


most economical types for ten years 


water moderated natural uranium reactors when faced 
with a need for competitive power 
In Sweden's case a lack of enriched fuel focussed atten 
tion on reactors that could make use of natural uranium 
Many hundreds of millions of dollars will be available 
for investment in nuclear power stations when they are 


economically competitive Present esti 
barrier but 


Until the estimates can 


proved to bye 


tates straddle the their unknown 


rehability retards imvestment 


be based on experience, most of the money for nuclear 


must come trom government sources 
kilowatt for a 


two or three times that for a con 


powe! 

Phe capital 
station 1s likely 
ventional thermal station but the fuel cost will be lower 
The 
vary 
public and private financing depending on the rates of 


cost per nuclear power 


to be 


importance of capital and fuel costs will 
between 


relative 


from country to country and internally 


interest and amortization 
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“Production —Thermal Energy (Other Sources) by 
W. P. Dobson, Consultant Engineer, Toronto 

The papers under review deal with sources of energy 
of vast potential but, up to the present, of negligible ap 
plication, viz., the outward flow of heat from the earth's 
crust, and solar radiation. ‘The former shows promise in 
the production of electrical energy, and the latter for 
space and water heating in residences. 

The loss of heat from the earth's land and water sur 
face, for instance, ts at a rate equivalent to an average 
generation of power of 190,000 Mw. This 1s ten times 
the equivalent heat consumption of all the electricity 
Phe source of this heat 
Upper 


generating plants in the world. 
is considered to be radioactive elements im the 
10 50 miles of the earth's crust 

only produces sigmificant 
Italy an 


10° kwhr in 


one source 


Larderello im 


present 
amounts of power; at 
capacity of 300 Mw supplied 
In New Zealand a plant is under construction having an 
installed capacity of 150 Mw. A small plant im the 
Belgium Congo produces 275 kw of 
land extensive use is made of hot water from deep wells 
Several smnaller 
bemg imvestigated and pros 


mstalled 
1956 


power and im 


for house heating prospects ol 
unknown 
pecting is being carried on im many countries 


A large amount of information has been obtamed but 


magnitude are 


no theory has vet been devised which ts useful to aseertam 
the extent of exploitable resources, thes probable lite 
and the mechanism by which they appear Phey are 
not always associated with volcanoes and no theory ol 
vuleanism has been generally accepted. Four types of 
well are discussed 
Phe cost of preliminary investigations may have 

important effect on capital costs, particularly im view ot 
the lack of experience in prospecting Phey wall decrease 
as more experience is gained. Working pressure has a 
significant influence. Low pressures result im mercased 
Pressures obtamable are much lower than 


faetor 


turbine costs 
those used in present day steam practice 
more unfavorable i steam must be delivered to 


Gaas content ol 


will be 
the station over an appreciable distance 
the steam, water constituents which may cause corrosion 


or scale deposits, availability of cooling water and the 
Which have an mnuportant 


distance to it, are other factors 
\ favorable 
geothermal plant is not dependent on ramfall or on 


bearimg on costs factor is the fact that a 


ported tuel 


plants 


Phe capital costs pel kilowatt of the \ 


may be expected to vary widely The lowest, at 
Larderello, are 


conditions which exist there, 


accounted for partly by the tavorable 
viz., dry steam, reasonable 
Stations In 


were le 


the plants were built) when cost than halt 
present cost \t likely to 
range from S150 Can. per kw to $250 Can. per kw This 


pressures, large sets and. large 


present price cost ine 


excluded prospecting and cleetrical transmission cost 
controlled by the Ite ot the 
largely by 
that the 


Phe cost per kwhr 1s pro) 
ect, which 1s often mdeterminate, and very 
the load tactor \ favorable lact 
plant 1s not dependent on ramfall or on anported fuel 

Suflicient available to 
opinion that condition 


sources may be competitive with convention itucl power 


factor 1s the 


1s warrant the 


under suitable geothermal 


Solar energy can be used; to produce electricity by 


produce phote yvuthesi 


means ol photocells, to 
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photochemical reactions, and to produce heat. The 
development of the Silicon solar cell was a tremendous 
advance photoelectricity in making possible the 
conversion of 10-15 per cent of incident radiation into 
electricity but an equally great advance is needed before 
it becomes significant for domesti energy requirements. 

Phe possibilities of photosynthesis and photochemical 
processes for the production of food and fuel are alluring 
but the economies are not attractive 

Phe generation of heat by solar energy 1s the most 
useful process now known Pemperatures of 6000 F 
are attamabl The flat plate collector is the most 
desirable from the economic point of view; it can heat 
water or ar to temperatures adequate for domestic 
Purpose S 

\s the cost of conventional fuels rises and solar equip 
ment decrease s, solar energy will become more attrac 
tive. Improvement of new materials will hasten this 
result The design of houses offers a fertile field for 
much is being done in this direction. The development 
of an air-conditioning system to use the summer output 
of collectors will materially MNpProve the economics ot 
solar cle Vices 

In view of the small number of plants actually in use 
for the utihzation of geothermal and solar energy, it 
would appear difficult to keep the discussion within the 
bounds of the theme of the conference, viz., economi 
trends Phe following subjects are suggested 

| Utilization of wet steam \ detailed discussion 
of the effect of the components on the eycle employed 
and on the « ipital costs 

“ Lhe design of solar energy collectors and methods 
of heat storage; the economics of the problem 

3 Phe design of houses to utilize solar energy. 

1. What research should be undertaken in both these 
field 


Phermal Energy System Planning by R. E., 
Tweeddale, Chief Engr, New Brunswick Electrical 
Power Commission, and W. Carruthers, Chiet 
Mechameal Engr, Montreal Engineering Co., Ltd 

Phe most costly item im generating power in thermal 
Stations is usually fuel. Its trend in price is to rise 
lo combat this, power stations resort more and more to 
the use of lower grades of fuel 

Great Brita, for long a large exporter of fuel, now 
needs to mnport it In 1955, the indigenous resources 
produced 224 million long tons of coal, whereas its an 


nual need was 250 mullion tons Phe deficit keeps in 
creasing and by 1960 will necessitate the importation of 
» million tons of of vearly Phe national power sys 


tem alone will need by then 57 million tons of coal 
(or equal) annually, but only 50 million tons will be 
allotted to it from the national stocks. The price of 
fuel has increased more than the price ol other com 
miodities The adverse turn in the country’s” fuel 
situation has resulted in the government and private 
groups adopting measures to minimize its effect on the 
production of manufactures and power Mines have 
been much more electrified The heat used in making 
steel is now more conserved in all the processes. In 
power production the efficiency of each step from the 
coal pile to the generator terminals has been raised 
combustion is more efficient; the steam made has higher 
temperature and pressure and so more available energy; 
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and it is used to better effect in the turbine. Those 
measures have resulted in substantial savings. The 
Central Electric Authority is supplying 107 per cent 
more energy than it did ten years ago and uses only 74 
per cent more fuel. This improvement has been made 
although the system is given poorer coal which is 95 
per cent slacks and smalls; 1s mostly uncleaned and has a 
gross calorific value of 10,650 Btu per Ib. The mone 
tary value of the improvement may be gaged by this 
Raising the thermal efficiency of the power generated on 
the national system by 0.1 per cent corresponds to an 
annual saving of about £650,000 at present fuel costs. 

Russia in its power stations has gone far in the use of 
unusual and low grade fuels. It has made intensive 
study of their characteristics and has developed furnaces, 
boilers, burners and mills best suited to them. The 
equipment is giving surprisingly good results. Thirty 
large power stations burn anthracite dust. Over 40 
per cent of the total power generated in Russia is due to 
the combustion of lignites, peat and bituminous shales 
Some of these fuels have a moisture content of up to 55 
per cent and some an ash content of (of dry product) up 
to 60 per cent. Considerable attention has been given 
to the requirements of large scale utilization of anthracite 
fines, the particles of which are hard and for substained 
combustion need fine grinding. The burners are of spe 
cial design and are carefully located. Study was made to 
determine the best rate of heat liberation in the furnace 
and to decide the optimum airflow conditions for ef 
ficient burning and to prevent slagging. Another most 
interesting advance is under way Chis is a boiler plant 
now being installed with a cyclone furnace designed for 
anthracite 

Regarding the grinding of the different fuels, ball 
mills are used for coal, and beater mills for lignite, peat 
and bituminous shale Phe extensive use of beater mulls 
is due to their simplicity, low power consumption, min 
imum need of steel and low capital cost. 

It is of interest to observe the size and other features 
of generating units being adopted in countries that have 
large thermal generating systems 

In the larger part of the capacity installed in_ the 
last year or two in the U.S., the steam conditions have 
been 1SO00 to 2000 psi, 1000 F, with a single reheat to 
L000 FF.) Double reheating has been introduced with a 
few of the large turbines using the highest throttle 
pressures and temperatures; for example, the 125 Mw 
Philo umit of the American Gas and Electric Co. now 
operating has throttle steam of 4500 psi, 1150 F and has 
a first reheat of 1050 F, and a second of 1000 F. The 
Eddystone umit in Philadelphia will be operating soon 
and at the highest conditions of all. —5000 psi, 1200 F, 
with double reheat, both stages 1050 F \ thorough 
analysis has been made recently by a large representative 
nidwest U.S. utility whose generation 1s all in thermal 
stations. The analysis examines all the present and 
prospective economic and technical factors that would 
determine the most profitable size and features of the 
generating units to be added to this utility's system 

The following observations are made on controlling 
CCONOTCS 

1. In their recent unit (325 Mw) a saving of 0.1 mull 
per kwhr will mean an annual saving of $240,000, 
equivalent to carrying charges on an investment of 
$1.9 million. In 1983, the 0.1 mill saving would mean 
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$1,000,000 annually, equivalent to carrying charges on 
$8.48 millions. 

2. The time value of money has an important bearing 
in thermal economy and obviously to the greatest extent 
on the savings made in earlier years of operation. 

3. Projecting past trends, the analysis contemplates 
the following surprising inflations in costs during the 
next 25 years 


Fuel, cents per million Btu 31 65 
Construction, per kw $150 $510 
Labor, per kw $ 2.84 $ 11.40 


The analysis arrived at the following conclusions for 
the Detroit system 

(a) Size and type of units Phat 340 Mw is today's 
economic size, and that present trends indicate above 
the 350 Mw unit size the reduction in installed cost per 
kw will diminish considerably Phat in general, with 
vacuums better than 1.5-in. Hg abs at the turbine ex 
haust flange, cross-compound units with the large 
multiple exhausts of ISOO rpm low pressure turbines 
would give better overall economy, even although the 
investment cost is more than for single shaft 5600 rpm 


units. 
b) Throttle steam: That 2400 psi, 1050 F is the 
economic condition. That supercritical pressures with 


their high temperatures would not be an economic 
venture even with the thermal gain of 2 to 4 per cent in 
dicated: serious developmental problems of metallurgy, 
pipe flexibility and operation would be involved 

©) Reheat Phat 1000 F was more desirable than 
1050 F because the problems of metallurgy and main 
tenance increased by the extra 50 F would offset the 
thermal gain 

The technical advances used elsewhere for thermal 
economy are practiced extensively in the U.S.S.R 
large turbine-generators and boilers, high pressures and 
temperatures of steam. Since, as has been said, the 
extra economy attamable anywhere by these means 1s 
asyimpototic, the Russian engineers adopt on a large scale 
the economy of supplying heat as well as power from 
their stations Thereby electric energy can be ob 
tained for about 4500 Btu per kwhr. By this method, 
in 1996, more than 3 million tons of coal were saved 

Soviet works in 1956 manufactured and installed three 
1o0 MIw single shaft condensing turbines using 2500 psi, 
1000 F steam. Boilers made for pressures up to 1500 
pst are usually of a drum type and of capacities up to 
9,000,000 Ibs per hr. For higher pressures up to 3000 
psi, either drum type or once-through boilers are used 
For critical or supercritical steam conditions, the once 
through type is employed. experimental onec 
through boiler for 4400 psi, 1100 F has been operated 
with conspicuous success for several years. Turbines 
of 200 Mw are in the planning stage 

‘Production Thermal Energy (Design and Opera 
tion) by D. L. Mordell, Dean, Faculty of Engineering, 
MeGill University, and E. Holdup, Station Superin 
tendent, R. L. Hearn Generating Station, Ontario 
Hydro, Toronto 

The six papers in this group reflect the universal and 
international desire to reduce the cost of heat and 
power. Perhaps Western Europe faces the most 


difficult situation where the supply of good fossil fuels 1s 
dimimishing, and the cost increasing, at a time when the 
rate of growth of power demands seems likely to surpass 
the rate of evolution and development of power plants 
capable of using fissile fuel. Three of the papers show 
two different attacks upon the problem. 

One considers the general problem of using low grade, 
normally discarded fuels, both solid and liquid in Central 
Stations in Belgium; and the cost of designing units to 
use these fuels at high efficiency. Considering specifically 
the use of low grade slurries it is pointed out that the 
extra costs of handling, extra maintenance and lower 
combustion efficiency mean that in the Belgian condi 
tions the price of such fuels, on a heat content basis, 
must be below 42 per cent of that of pulverized coal, if 
economic advantages are to be gained. “The method of 
preparation required to produce a usable fuel from the 
water drained from coal washing equipment and the 
increased use of mechanization in the mines, so necessary 
i prime fuel costs are to be reduced, brings in its train 
dirtier coal and hence an increased supply of the slurries, 
which, it is shown, can be successfully and, given reason 
able transportation costs, economically, burnt 


\part from cheaper fuel, we improve matters by using 
it more efliciently im eyeles using supereritical pressures 
and one and two stages of reheat The performance ot a 
250 Mw plant operating at 306 Kg em®, 4550 psi with 
turbine inlet 600 C, 1112 F, reheating to 565 C, 1049 F, 
is Hlustrated as indicating what may he ahead, although 
recognizing that the exact choice of final conditions wall 
be predicted by the balance of capital costs and operating 
costs 

Phe upper lint of size of large units is usually governed 
by the generator In the case of the projected units two 
225 Mw generators are used. ‘The pressing problem im 
large generator Construction is cooling, and in the Philo 
hollow conductors were used with gas cooling 
The economies of improving the effectiveness of gas cool 
ing by employing refrigeration to produce a lower ai 
temperature than could otherwise be obtained from 
available cooling water has been considered Thuis first 
arose due to seasonal variations in cooling water tempera 
ture, but the paper shows that im many case it is eco 
nonue to cool the air as a means of imereasing generator 
output trom a given frame It is a pity that no com 
parison has been made with the direet liquid cooling 
system, as we would suspect that apart from its advan 
tage over air or gas cooling, refrigeration of the coolimeg 
liquid would show great benefit at modest cost 


Industrial and Commercial Utiuhzation of Energy by 
Dr. John Davis, Director, Research and Planning, 1. ¢ 
Electric Co., Canada, and D. M. Fraser, Departiment ot 
Frade and Commerce, Ottawa 

Utihzation, and the factors which affeet its growth and 
eficiency, are the topies dealt with by most of the paper 
submitted by this Section Phe changing requirement 
of industry and commerce have been outhned by several 
of the author Regional and local considerations have 
been recognized o has the qualitative effect of the 
different sources of fuel and power. Gains in effierenes 
have been given a prominent place and the changing 
techniques whereby energy can be employed in the con 
version of crude into semi or fully manufaetured yoods 
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have received due consideration. By building on these 
views and drawing heavily on papers which have pre 
viously been published by the World Power Conference 
we find that we are also able to trace out some of the more 
obvious relationships between energy consumption and 
economne growth 

Most of the papers revi wed have referred, in one way 
or another, to the cost of energy and its effect upon a 
particular industry or group of industries. One of the 
Canadian authors writes that, “total expenditures on 
fuel and power as a percentage of Gross National Product 
range anywhere from 6 to 12 per cent depending upon the 
year and the country mvolved Industries, also, vary. 
Direct purchases may be as low as one or as Ingh as fifty 
per cent ol the value which they add to their bought-in 
material, In respect of primary manufacturing, these 
outlays are usually upward of 10 per cent 
cost item im secondary manufacturing, averages out at 
around 3 per cent im North America In the case ot 
thermal power, it may be as high as 60 per cent. Thus a 


Energy, asa 


movement either way in the price of energy often has an 
appreciable effect upon the momes available for the pur 
chase of other goods and services It is to be noted, 
however, that price clisere parleres between one part of the 
world and another are narrowimg 

One of the main characteristics of energy use has been 
the mereasing efficiency with which it has been put to 
work. Better equipment is continually being devised 
with a view to reducing interplant losses and making sure 
that cach Btu or kwhr performs a maximum amount of 
work Frequently this involves heavy investment in 
plant and equipment Phese facilities, once they are in 
place, effect savings in energy and in other costs as well 
Often salary and wage pavinents are reduced per unit ol 
output. Existing facilities may also be used more 
effectively 

Phere 1s considerable evidence to support the imten 
tion that industry is using its intake of fuel and power 
tore productively Phe output of Canada’s mining and 
mantiacturing mdustries has been growing at least as 
fast as, if not faster than their purchases of energy. Over 
the past two decades the average annual rate of growth of 
energy consumption and manufacturing has been of the 


Phe Atomic Energy Commission is prepared to sell 
uranium ennehed to more than 99.97 per cent im the 
This form of uranium not 


ivathible from any commercial sources 


Natural uranium consists of about 99.5 per cent 
U-25S and OF per cent U-255 Phe material now being 
offered has been enriched by the clectromagnetic proc 
ess at the Commussion’s Oak Ridge National Labora 
tory, Oak Ridyve, Tennessee 

Uranium enriched im the isotope U-25S 1s used in 
gram and milligram quantities in specialized fields such 
asi research for CLOSS section neutron measure 
ment and imi fission chambers for routine measurement 


and control purposes 


Phe matertal will be sold) from the Commission's 
Oak Ridge National Laboratory in three forms 
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Uranium Enriched to 99.97 Per Cent U-238 Offered for Sale by AEC 


order of 5 per cent. During the same interval the gross 
value of production of all the goods which these manufac 
turing concerns produced has been rising at a rate closer 
to 6 per cent. 

More concerete evidence has been placed on the record 
by contributors from Belgium, Japan, the Union of 
Soviet Socialist Republics and United Kingdom. In 
Belgium, we are told the average efficiency of central 
electric stations has risen from around 20 per cent to 
better than 24 per cent and that of oil refineries has gone 
up from 95 per cent to nearly 97 per cent. The same 
applies to briquetting plants. Meanwhile facilities con 
verting coal to manufactured gas have improved the 
use of fuel from a low of 60 per cent in 1950 to around 76 
per cent at the present time 

Phe movement for the efficient use of electricity in 
Japan tells us what can be done in circumstances when 
power is in relatively short supply. A chemical plant, 
for example, reduced its gas requirements by about 20 
per cent in the space of less than three years. A ship 
building company effected a 43 per cent reduction in 
power demand per ton of output between 1951 and 1956 
In the textile industry a number of staple fiber plants 
conserved bout 30 per cent of their power usage and the 
nylon industry made a 15 per cent reduction in the space 
of five years. Several primary industries were also 
studied. Three to eight per cent less electricity was used 
in the manufacture of electrolytic soda, 35 per cent less 
was used in the electrolytic refining of copper and 19 per 
cent less power was used in the smelting of every ton of 
aluminum in Japan in the period between 1951 and 1956. 


Phere is a wide variation in the amount of energy con 
sumed in the different types of industry and in commerce 
Primary manufacturing is the most energy intensive 
group though a few other activities such as the generation 
of electric power are also heavily dependent upon fuel 
Among the primary industries, the production of bulky, 
low-cost building materials like cement, industrial 
materials like abrasives and coke, and the processing of 
other commodities like the non-ferrous metals, the manu 
facture ol pulp and paper and the production of heavy 
chemicals and fertilizer also have high input coefficients 


Per Gram ot 


Uranium 


UO. (Uranium oxide) $15.25 
~ineh diameter cast rod 16.50 
Metal foul 16.79 


The prices listed do not include transportation or 
the standard handling charge of $14.00 per shipment 
\dditional information about the characteristics ol 
this material may be obtained by writing to the Oak 
Ridge National Laboratory, P. O. Box X, Oak Ridge 
Pennessee 

hose wishing to obtain this enriched U-23S material 
must get source material licenses from the Division ol 
Licensing and Regulation, Atomic Energy Commission 
Washington 25, D.C 
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Abstracts From the Technical Press—Abroad and Domestic 


(Drawn from the Monthly Technical Bulletin, International Combustion, 
Ltd., London, W. C. 1) 


Fuels: Sources, Properties and 
Preparation 


Some Experiments on the Funda- 
mentals of Coking Properties. |]. K 
Brown, I. G. C. Dryden, D. H 
Dunevein, W. K. Joy and K. §$ 
Pankhurst J. Inst. Fuel 1958, 31 
(June) 259-73 

Investigations into differences of 
coking and Jow-rank coals car 
bonization tests are reported, in which 
the chloroform extraction method was 
used for isolating fusible primary 
pyrolysis products. Lack of coking 
properties of low rank coal is due in 
part to the greater volatility and ther 
mal instability of these products 


Problems of Storage of Bulk Materials 
in Bunkers. Taubmann. Férdern 
und Heben 1958, 8 (May) 275-85 (In 
German) 

The design of bunkers for widely 
different) material the flow from 
bunkers, equipment for discharge of 
material from bunkers, discharge aids 
and level indicators are discussed. It 
is stressed that far too httle is known 
about the rheology of materials and its 
influence on bunkering and discharge 
problems and that further research in 
these problems is urgently required 


Steam Generation and Power 
Production 


The Pressure Drop of Condensing 
Steam in Horizontal Pipes. kk. J 


Dunn and AS. MF 
Preprint No. 5SS-HT-2, 1958S (Aug 
PP 


\ new equation has been developed 
and it wus found to be 
higher than previous equations in 
tests where flow was turbulent and a 


friction factor of O.O12 was used for 


phase flow 


Dynamic Analysis of a Boiler. Kk | 
Chien | I Ergin and <A Lee 


15. Ml Pret \ 4 
\pr 
\ et ob equatior hia been le 


veloped which per ts the « 
by computer of the dvnamic behaviour 


of a boiler under stead tate and load 
change condition ind response 
to different control tem 


Thermodynamic Study of the Number 
and Positioning of the Feed Pumps 
in the Feed Train of a Regenerative 
Steam Cycle. RoW. Haywood. Prov 
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Inst. Mech. Engrs. 1957, 171 No. 25 
747-56 

Phe analysis of a non-reheat andare 
heat cycle shows that the split- pump 
eyele is of a slightly higher efficiency 
than the single-pump evele and that 
its capital costs are also lower 


Reinforcements of Openings in Pres- 
sure Vessels. A Review of Studies 
in this Field during the Past Quarter 
Century. Kk. O. Waters Welding J 
1958S, 37 (June) 277s-SSs 


Photo-Elastic Investigation of 
Stresses in the Heads of Thick Pres- 
sure Vessels. II. Fessler and R. 1 
Rose Proc. Inst. Mech kengrs. 
171 No. 20, 633-46 

Amongst the conclusions reached on 
the basis of the investigations are 
that 1) The wall thickness of hemi 
sphe rical heads may be reduced by at 
least 20 per cent without making the 
head weaker than the drum which also 
reduces the discontinuity stresses: 
(2) Manholes should be reinforced ex 
ternally and discontinuity of profile 
avoided; (3) Manhole covers should 
be as rigid as the portion of the head 
on which they bear 


Stress and Deflection Studies of 
Pipeline Expansion Bellows. C. | 

Purner and H. Ford Proc. Inst 
Mech. Engrs. 1957, 171 No. 15, 


Use of Respiratory Headers in Once- 
Through Boiler Construction. A. | 
Krasnov and No Ragulin. /énergo 
mashinostroente 4 (Keb (In 
Russian) 

Results of examination of the in 
fluence of a re pirator header on im 
terconl pulsation are given, together 
with an explanation of their practical 
appheation im once-through 
With this header such pulsation can 
often be avoided where there are no 
throttl at the inlet I hie 
header may convemently be imstalled 
in a low steam content per 
cent) zone, but so that under all con 
ditions of feedwater temperature vari 
ation cle it 1 in the « tporation 
ection 

From Digest 10 
July 5) 1666 


Operating Temperatures of Vertical 
Steam-Generating Tubes at Super- 
high and Supercritical Pressures with 
Downward Flow. V. G. Chakrygin 


ind Vo A. Lokshin 1 eploenergvetika 


(Jan.) (In Russian) 
Experimental data are recorded 
and a formula and recommendations 
are presented concerning boiler de 
sign 
From Fuel Abstracts 1958, 23 (June) 


The Close Spacing of Tubes of Radi- 
ant Heating Surfaces. II IHeusler 
B.1.U. 1958, 3 (May) 123-8 (In Ger 
man) 

Phe problems associated with the 
close spacing of boiler tubes has been 
studied both theoretically and ex 
perimentally, especially the 
of the walls of headers and tubes, the 
stresses at and around the holes, and 
the advisability of using reimiorce 
ments. The first part deals with the 
arrangement of the holes im headers 
for closely spaced tubes and the weld 
ing of tubes inte the header 


Steam Generator with Prefabricated 
Membrane Wall Furnace. \non 
15S, 205 (June 27) 991 

Phe American Babeock & Waileox 
Co. have put on the market a “PFI 
Power for Industry) of or gas tired 
team generator lor pressure up to 
1150 pst and 900 F which contams a 
prefabricated “membrane wall” fur 
nace construction Phe welded tubu 
lar furnace walls permit) pressurized 
combustion with the elimination of the 
id fan, refractories and reduced main 
tenance Phe burners and windhbeox 
are centrally placed to facilitate then 
observation and adjustment 


Packaged Generator Yields Ready 
Steam. \non Chem. lenge 1 os 
65 (June 2) 66, 6S 

An Americar 
team venerator to use the pul itiny 


firm has developed a 


and ash extraction vear cde 


ined by Bitumimous Coal Research 


Tic It can be lipped completel 
hop assembled, meludia ill con 
trols, and will operate automatreally 
without requiring an 
team eneratal Te a ihable on 
two pressure ranges trom te psi 
and 125 te pst and six sizes trom 
to Th dir Lhe lurnace 
cooled by water tubs mall dour sade 


and top and bottom, the borer tubs 
are melined t issist natural cieula 
tion, cand divide the radiant 
ind convection on Lhe furnace 
olume uflicrent ree to enable 
high volatile coals to be burnt wathout 
moke Phe vrated thrated 
intermittently to provide a fuel bed 
travel ot Lhe coals lead 
to the erate by four serew conveyor 


ind the ash ws extracted trom the pol 


by a screw conve rt t heah uit 
ible for ea il die trol 
ire ictuated b i lean ure 
ens device and regulate the wood 


— 
{ 
if 
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of the conveyors, the time the grate ts 
vibrated, and the damper position 


Design and Development of a Super- 
charger for a Pressure-fired Boiler. 
k. C. Reisweber, |. W. Glessner and 


No. 5SS-SA-25, 1958S (June) pp 
\n tue ixial flow compressor 


has been designed for supplying 40,000 


cfm. of air at a pressure ratio of 4.5 
with inlet conditions of 14.7 psia and 


100 F operating efficiently over a wide 


peed raunue It is driven b itwo 
taye gas turbine, receiving boiler flue 
isat6l2 and SIS Compre 
or performance tests are included, but 
results of tests on a boiler and super 
charger assembl ire classified and 


thus not available, but are ud to have 


been successtul 
Fuel Firing 


How the Spreader-fired Oscillating 
Grate Looks To-day. | kK L. Mig 


naceu P feng) WS, 62 
76-8 

\ vibrating grate to work in con 
junction with a spreader stoker ha 
been developed by Rilke ti ker Corp 


which is much cheaper than the usual 


travelling rate and thus espectall 
ipplicable to small and medium sized 
beter consist ol an 
upper frame holding the rate bar 
ind, rigidly fixed to at, flat) spring 
melned ck to the vertieal: the 
other end the spriny ire. 
fixed te the lower side members of the 
rate tbrated b i 
motor driven halt with eecentrre 
werglit vibrations have an am 
plitude of ' .aimn and a frequeney of 
Wink a tuel bed travel 
am. see Phe grate only inter 
mittent! ibrated about sees. ever 
() dependin nm the ish 
content of tuel and boiler load 


Low Load Operation of Steam Gen- 
erators with Travelling Grate Stokers. 
K Cleve e 1958, 10 (Ma 


full load) and ragad increase of steam 


utput are difhieult of the ear ratio of 


the stoker drive nl andata 
therefore recommended to merease 
the ratio te by the in 
tallation of pectal motor im addi 
tion to the normal drive motor Lest 
moa beoler have hown that at 4 
possible t perate at low loads with 
normal fuel bed depth and good et 
hhemene So per cent ind to merease 
team output within ter 


of tull 


from LO per cent to 


load 


per cent 


Injection and Combustion of Liquid 


Fuels. A. Putnam, F. Benington 


and other Battelle Memorial Insti 
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tute 1957, 7TS6 pp. DSLR. PB 
131008 

The report has been divided into 
six parts, as follows: I. Atomization 
of liquid fuels; II. Ballisties of drop 
lets Ill. Evaporation of droplets 
IV. Fluid dynamics; \ 
Heterogeneous com 


Homogeneous 
combustion; VI 
bustion 

From C.E.G.B Digest 1958, 10 (July 


Paris Conference on the Combustion 
of Solid and Pulverized Fuels—De- 
cember 1957. G.G. Thurlow. B.¢ 
U.R.A Vonthly Bulletin 1958S, 22 
{ 165-73 

\ summary of the papers read at 
the Conference is given under the 
(1) Coal preparation; (2) 
of coals used in com- 


headings 
Characteristics 
bustion; (3) The mechanism of the 
combustion of solid and pulverized 
coal (4) Combustion plant 5) 
Furnaces; (6) Control, testing and 
boiler availability 7) Conclusion 
\ list of the papers is appended 


Dimensionless Coefficients of Mixture 
Formationin Furnaces. PartI. \ IH 
Fritsch (DS, 10° (May 

185-02 (In Cerman 
Phe various factors affecting forma 
tion in a furnace chamber are dis 


cussed, such a furnace diameter 


burner arrangements, design and firing 


rate, burner angle and number, depth 


ratio of height to 
height of burnet 


of furnace hopper 
diameter of furnace 
zone, furnace profile, secondary air in 
jection and expansion of combustion 
ast For pulverized fuel fired fur 
nace the mixture coefficient cannot 
be directly calculated, but must be 
deduced from the burning time Ihe 


ippropriate equation ire de veloped. 


Water Treatment 


Steam Purity Monitoring Permits 
Big Savings in Blowdown. Rk. \\ 
Lane Pwr. Engng. 1958, 62 (Tune 
ao? St) 

Variou example ire presented to 
how that the continuous recording of 
team purity enables the detection of 
faults in feedwater treatment, leakage 
in the boiler, valve ind valve posi 
tien In the author plant, the 
original level of dissolved solids in the 
boiler water of S400) ppm was in 
creased to 4500-5700 ppm after steam 
purity tests had shown that new 
botlers could be operate d at a level of 
7000 ppm without carry-over 
has led to a vearly saving of coal and 


chemicals of about S5000 


Boiler Corrosion and its Alleviation by 
Feedwater Conditioning. II A. 
Laird and N. Reast Corrosion Pret 


and Contr 
The second part deals with | 


Sources of feedwater; (2) 
Methods of external 
softening or internal treatment; (3 
Methods of dosing; (4) Boiler water 
specifications; (5) Caustic cracking 
(6) Recommendations for selection of 
treatment 


boiler 
treatment by 


Developments in the Treatment of 
Circulating Waters. Polyvalent Ion- 
Polyphosphate Inhibitors. |. 1. Breg 
man and T. R. Newman Werksto fhe 
und Korrosion 1958, 9 (June) 379-83 
(In German) 

Recent investigations have shown 
that small additions of metallic cat 
ions to mixtures of polyphosphates 
and ferrocvamide considerably in 
crease the protective effect of these 
media against corrosion. Of the vari 
proved more 


The new 


ous metals tested zine 
economical than cadmium 
product now commercially available 
contains polyphosphate, ferroevamide 
and zine in the optimum ratio and has 
been used successfully in treating con- 
denser cooling water to reduce local 
attack, tron and copper content in the 
cooling water and to inerease the 
adherence of the film 


Flue Gas, Ash and Dust 


Smoke from Power Station Chimneys. 


H. E. Crossley and G. England 
Electr. Rev. 1958, 162 (June 27) 1204-6 
\ review is presented of the work 


done by the generating industry to re 
duce the incidence of air pollution by 
smoke emission from power stations 
Before 194S the main measure was to 
increase chimney height to 2 
the height of the highest point of the 


times 


building 
adopted included the 
ufficient pulverizer cu 


venerating station Sines 
then, measure 
provision of 
pacity to allow adequate maintenance, 
research inte dust collector efficienc 
and thei automat 


control ol electrostati 


improvement 
precipitators 
adoption of higher efflux velocities up 
to ft/sec. in addition to higher 
chimneys and the provision of chim 
ney exit temperatures of 250-280 F ty 
obtain sufficient buovaney Result 
of tield trials are discussed 


Theoretical Study of Dust Removal by 
Centrifugal Force. Theory of Dust 
Separators with Axial Flow. R 
Comolet Chal. et Industr. JOSS, 39 
Apr.) S7-106 (In French 


the motion of a particle in 


provides equations for 
calculating 
ide a s« parator tube, the se paration ol 
and the ef 


the particles in the tube 


ficiency of dust se paration 


Ceramic Filters for High Temperature 

Gas Filtration. M. W. First and J]. B 
Graham. eng 1958, 50 
June) 65A-4A 


\ ceramie fibre consisting of equal 
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parts of alumina and silica with small 
additions of boric oxide, zirconia or 
other fluxes has been made available 
under the name of ‘Fiberfax’’ which 
can be made up into blankets for filter 
ing high temperature gas streams 
The material can withstand tempera 
tures up to 1500 F and is made in two 
qualities: one for medium and one for 
high efficiency duties. It should be 
possible to use high temperature gases 
from nuclear reactors directly after 
leaving the filter without an inter 
mediate heat exchanger as all radio 
ictive dust is retained by it 


Lightweight Fly Ash Aggregate. I) V 
Gallagher and H. E. Rowen Coal 
Utilization 1958, 12 (Mav) 37-40 

\ machine for producing sintered 
fly ash pellets of uniform size and a 
clinker like cake 1 deseribed 
varying the tilt of the table, speed of 
rotation, and addition of moisture, 
either a cake or discrete pellets are ob 
tained 


Heat Exchangers 


Factors Governing the Selection and 
Design of Tubular Heat Exchangers. 
E. A. D und Industr. Chem 
195S, 34 (June) 275-S] 

Phe considerations underlying the 
selection and design of heat exchanyers 


to obtain the mi witable apparatus 
ind my nomical performance are 


discussed 


Feedwater Heaters Built for 4730 psig. 
Anon. Powe 958, 102 (June) 105 
The design 1 fabrication of the 
feedwater heaters for the supereritical 
pressure botler t] \von Power Sta 
consist 
4 monel metal 
ind expanded into the 


of na the tubs 

welded t] heet with mall 

diameter mort type electrode I he 

heater shel velded to the distribu 
kirt hat ace to the interior 

requires flame 

cutti th hell along a designated 

this line 

signed 

il 
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ture of S60 J 


The Mean Temperature Difference in 
Multipass Heat Exchangers. H 
Kiihine Chem. Techn. 1958, 30 
June) 404-6 (In rman 

\ new raphical method ha 
worked ut r determining 
curate] t] mean temperature 
lerence im m 
An exampl 
ipplieation 
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INSIDE DUCT LINING: In 1918, Super #5000 was used to pro 
tect inside duct lining of large eastern utility boiler In 1958, after 
83,000 service hours, original lining in perfect condition. No ve 
pairs required at any time during lO-year period. Original trowel 
marks seen 


BOILER IGNITION ARCH: Required replacement of nose brick 
twice a year. “Tried Super 43000 for bonding brick. Uninterrupted 
service So fiat 2 years. 

BAFFLE TILE: Bonded and wash-coated with Super #3000. In 


spected after 2 years, tile was stillintact and tight 


HOT GAS LINES: Made of cast iron. Worn sections previously 
patched with steel wear plates which lasted only a few weeks 
Difficulty solved by applying expanded metal lath to worn areas and 
coating it with Poof Super «3000. One year’s service protection 
intact. 


INDI CED DRAET FANS: On discharve side of electrostatic 
precipitators. Considerable erosion on periphery of fan housings 
Would not last 6 months. Frequent shut-downs for repairs 

Packwelded heay y expanded metal lath to fan housings Applic d 
Super 63000 just thick enough to cover lath 

No more extensive repairs. Only a few hours required once ort 
twice a year to touch up Super 43000 lining 


“A Trucy supee 
mont Ar 


REFRACTORY & INSULATION CORP. 


REFRACTORY BONDING AND CASTABLE CEMENTS — 
INSULATING BLOCK, BLANKETS AND CEMENTS 


124 WALL ST. « NEW YORK 5, N. Y. 


@ | 
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Power Generation and Power Plant 


Availability Balance of Steam Power 
Plants. C. A. Meyer, G. J. Sylvester 
and |. A. Martin A.S.M.E. Pre 


print No. SS SA 16, June) pp 
Availability ts defined as the amount 
ol ener which can be converted to 


work ina power plant. The maximum 


thermal etheren minimum heat 


rate) is obtamed from the ratio of im 
crease im avathabalit to the heat 
added in the boiler and the actual 
efhere ne by deducting the losses im 
the boiler, turbine, pumps, ete Ex 
amples of caleulating availability: tor 
ingle and double reheat steam plants 
ure hie ime method could 
ilser be apphed to steam and yas tur 
bine or te steam and nuclear reactor 
plant 


American Power Conference in Re- 
view. II. Anon. Combustion 1958 
29 (Miu Ol 5 

econd part present ibstract 
of papers dealing with: 1. Gas turbine 
in the industrial steam power evel 


water treatment » coal handling 


station ventilation 


A Review of Engineering Considera- 
tions for the River Rouge Power 
Plant. ( A. Porter and WoL. Win 
vert Preprint No. SSSA 
10, (June) 12 pp 

The River Rouge plant contains at 
present three unit ind the estimated 
plant cost S155 per KW oor S845 per 
kW ke than that of the St. Clan 
plant, mamly due to sumplitications in 
design and construction and 
reduction to coal handling facilits 
The difficulties caused by poor soil 
condition and the necessity of taking 
of this m siting the dock 
coal storage pale, oil tanks and main 
ire described Umt No 
comsists of a natural circulation twin 
furnace boiler rated at 1720 kib hat 


ere compound turbovenerator, unit 
Pol a controlled cireulation boiler 
md turbovenerator of the imme size 
No Sof a natural crreulation 


boiler rated at 2000 kIb bat p 1 
1050) 1000 with two separately 
(21 Mw cro 


compound, close coupled turbogenera 


fired turnaces and a 


Lhe tollowinge difficulties were 
encountered: In umit Noo 1, by ex 
cessive tlie gas exit temperatures and 
economizer touling, eracks m reheater 


cline to failure of pacer and 
fuslure of mternal brazing in the coal 
bunker Inunmit No 2. by the super 


heated and reheated steam tempera 


tures bemy SO F below desien value 
and the necessit ol removing the 
taimless steel superheater tubes for 
heat treating the stain 
tammm stabilized steel to obtain a 
coarser Gram Size Phe same heat 


valuable 
time-savers! 


TAYLOR 


COMPARATORS 


let you make 
ACCURATE PH, 


PHOSPHATE 


Now, in only minutes— not hours 


you can make accurate, colorimetric 
tests for pH, phosphates, silica, ni- 
trate, sulfite, etc. Lightweight, port- 
able Taylor Comparators let you 
make dependable, on-the-spot de- 
terminations . . . help you quickly 
control boiler, condenser and cool- 
ing operations. Tests are made by 
simply placing the treated sample 
in the middle tube and moving the 
color standard slide across until the 
sample matches one of the stand- 
ards. Values are then read directly 
from the slide. Complete water 
analysis only a little more detailed 
with the Taylor Water Analyzer. 


To determine water hardness with 
the ease and accuracy of an alka- 
linity titration, use the Taylor Total 
Hardness Set. 


COLOR STANDARDS 
GUARANTEED 


All Taylor liquid color standards 
carry an unlimited Zuarantee against 
fading. Be sure to use only Taylor 
reagents and accessories with Tay- 
lor Comparators to assure accurate 
results. 

SEE YOUR DEALER for Taylor sets or im- 


mediate replacement of supplies. Write 
direct for FREE HANDBOOK, “Modern pH 


oe \ and Chiorine Control’. Gives 


theory and application of pH 
Cte) control. Illustrates and des- 


CO) cribes complete Taylor line. 


= 


W. A. TAYLOR %° 


416 STEVENSON LANE @ BALTIMORE 4, MD. 


treatment had also to be applied to 
the stainless steel superheater and re 


) 


heater tubes of No. 3 unit 


South Denes. Anon. /lect. Rev. 195s, 
162 (June 20) 1145-51 

South Denes power station will ulti 
mately contain four 60 Mw_= units 
During the erection of the first unit 
it was decided to use oil instead of coal 
as fuel and the two I.C. boilers had to 
be altered slightly to reduce heat ab 
sorption in the furnace and increase 
the superheater surface These 
boilers, each rated at 550 kib,h, 950 
psi and 910 F, have seven tilting 
burners in each corner, oil of GOO0 sec 
Redwood No. | being supplied to 
these at a pressure of 450 psi at a 
temperature of 260-280 F boosted to 
600 psi by a constant differential 
pump. The other two Mitchell boilers 
were designed from the beginning for 
oil firing and will contain 12 burners 
in the front wall Both boiler and 
turbogenerator controls are combined 
in a single control room in- which 
miniature instruments are widely em 


ploved 


Stenungsund. -Pioneer Under- 
ground Steam Power Station. I 
Nilsson. Elect. Light and Pwr. 1958 
36 (Mar. 25) 50-3 
The Stenungsund 
steam power station, located in the 


SOLUTION OF HYDRAZINE 


underground 


e Oxygen- 

e Scavenger 
e for 

e Boiler Water | 


e Treatment 


CHEMICAL CO... INC. 
136 Liberty St., New York 6, N. Y. 


Midwestern Representative: 
J. H. DeLamar & Son, Inc. 
4529 No. Kedzie Avenue 
Chicago 25, Ill. 


Ask for pamphlet BW-7 
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vicinity of Gothenburg is described 
It is designed for a capacity of 700 Mw 
distributed over two units of 150 Mw 
and two units of 200 Mw each and 
with possibilities for a future exten 
sion by two additional units The 
first stage of construction comprises 
two units having a total capacity of 
Mw Each unit 
steam boiler, a hp. set of 40 Mw and 
a lp. set of 110 Mw Phe boiler 
of steam per hour 
temperature and 


consists of a 


generates 456 tons 
at an approximate 
pressure of 1000 F and 2000 psig 
Both boilers in the inital stage will be 
fired exclusively with oil soth the 
h.p. and Lp. sets are hydrogen-cooled 
and rotate at $000 r.p.m. The fuel oi] 
storage tanks are described 

From C.E.G.B Digest 


June 7) 1397 


1958, 10 


Station. 
1958, 3 (July ) 


Chapelcross Power 
Knowles Vucl. Pwr 
304-12 
Chapeicros 
has been built mainl 


nuclear power station 
for the produce 
tion of plutonium, but it wall also have 
a net electrical output of 140 Mw from 
eight 23) Mw. turbo, 

s each contain 130 t of 


enerators The 
four reactor 
natural uranium in 1606 fuel channels 
with 6 elements per channel and 112 
control rod channel Phe maximum 


eartridge outside temperature is 766 F 


BALLARD, SPRAGUE 
& THOMAS, Ine. 


ENGINEERS and 
CONTRACTORS 
Specialists in 
REFRACTORY 
CONSTRUCTION, 
REPAIRS, and 
PREVENTIVE 
MAINTENANCE 
for INDUSTRIAL and 
CHEMICAL PLANTS 
and PUBLIC UTILITIES 


BOILER SETTINGS, BAFFLES 
FURNACES, INCINERATORS 
AILNS, REACTORS, ACID WORK 


. 
25 Kast 26th Street, New York, N.Y 
VMUERRAY TILL 35-6101 
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The CO, gas at a pressure of 100 psi 
has a boiler inlet temperature of 637 F 
and outlet temperature of 275 F 
at a flow rate of 500 Ib sec High 
pressure steam is generated in four 
boilers per reactor at a rate of 94 
kIlb h at 195 psi and a temperature of 
595 F and low pressure steam at a rate 
of 20.65 klb h at 48 psi and 350 F 
Phe thermal output per reactor is ISO 
Mw Phe deseription includes | 
Layout and design; 2. Foundation 
Gas handling plant 


conditions; 3 
t. Irradiated fuel handling; 3. In 
dividual element handling; 6. Pond 
Purbine house 

Feed 
Cooling 


water treatment; 7 
and conventional plant; SS 
water arrangements 


water changes 


Materials 


Properties of Some Heat-Resistant 
Steels. A. von den Steinen 
1958, 10 (May) 194-8 (In German) 

Phe composition, mechanical prop 


I: 


erties at) high temperatures, and 
maximum temperature of appheation 
of ferritic and austenitic steels and 
possibilities of improving their long 
term creep resistance are discussed 
Ferritic steels contamimy 12 per cent 
Crand | per cent) Mo with small 


additions of Voand W ecan be im 


ENCO 


Fuel Oil 
Pumping 
and Heating 


part may | 


mine 


= 


turbine arive, 


proved by suitable heat) treatment 
when welded, they require careful pre 

and postheat treatment and can be 
used up to 600 C (1100 Austenitic 
Cr-Ni steels can be improved by hot 
cold deformation and are then suitable 
up to 650 C (1200 F) Alloved steels 
containing 10-14 per cent Co, 17 per 
cent Cr, 13-20 percent Ni, and smaller 
additions of Mo, Nb + Ta and W are 
used after precipitation hardening for 
temperatures up to SOO ¢ 1475 1 

and can be welded with suitable cles 


trodes 


Corrosion of Metals Connected to 
Graphite Components. | kK. ku 
Brit. Chem. 1958, 3 (July) 56S 
70 

Almost all metals and their alloy 
including stainless steel suffer corre 
sion When connected to carbon m an 
alkaline or acid solution, but mickel 1 
resistant alkalis and om 
acids 


The Corrosion of 2' , per cent Cr-1', 
Mo Steel by Liquid Bismuth. 
Horsley and J. Maskrey 
Steel Inst. 189 (June 

Corrosion oft percent C1 
cent’ Mo steelby liquid bismuth wa 
studied at temperatures up te 62 


and temperature gradients ot 


For heavy bunker oil or light furnace 
oil. ..100 to 10,000 gallons per hour 


Enco systems employ one, two or more pumps an] 
heaters, interconnected so that full capacity ts 
possible with any combination of pumps and heater 
‘lexibility of design permits the use of any 
combination of rotary pumps, with motor or 


Or piston type steam pumps. Any 


e cut out of Operation for Inspection or 


ut shutung down, where two or more 
} umps and heaters are 
included in the unit 5} 
ited 


jacketed with removabl 


Heaters are insul: 
heads at both ends for 
cleaning without reakit 
any pipings Connection 
removing any tube bu 


Full automatic oil pre re 
and temperature control, with 
relief valves for each pump 
and heater. Permits delivery 
of oil with safety, and at 


proper temperature and pressure for efficient burning. 


Each uni 


ENGINEER 
COMPANY > 


WEST STREET 
NEW YORK 6, N.Y. 


lilt to order and delivered ready to place 


on foundation and for connection to the station piping. 


Write for Bulletin OB-53 de scribing Enco Gas and 
Oil Burners; and Pumping and Heating Equipment. 
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Welding Metallurgy of Cr-Mo-V 
Steels for High-temperature Steam 
Turbine Components. Rk. J. Christo! 
fel, R. M. Curran, F. H. Domina and 
C. H. Solden. A.S.M_E. Preprint No 
58-MET-7, 1958 Apr.) 135 pp 
rhe rupture strength of welds made 
a4 with a per cent Cr-1 per cent Mo 
ete j electrode was less than that of the 
; Cr-Mo-V base metals and a new elec 
4 trode containing 0.2 per cent C, | per 
DRUMS i. cent Cr, 1 percent Mo and ! , per cent 
V was developed which had a strength 
comparable to that of the base metal 


Photograph and drawing show- 

FLASHED STEAM SAMPLING} | | ing installation of a Cochrane 

— Class | Continuous Blowoff Sys- The new electrode should be used 

at Ca rans , 1} | tem of the type most frequently without stress relief heat treatment 

\ encountered. This sytem is rec- as this mav produce cracking 

HIGH ommended for use where heat 

EVEL recovered from the Cochrane Welding Cast Components for Nu- 
Continuous Blowoft System does 


ALARM 
BLOWOFF 
not enceed the rating of the clear Power Application.  \\ 


Ref 
o 


DEAERATING VALVES feedwater heater. *Rice A.S.M.1 Preprint: No. 5S 
HEATER MET-10, 1958 (Apr.) 8 pp 

Welding of austenitic and marten 

sitic stainless steel castings and the 


p10 SEWER welding properties of the various steels 


i. FEED PUMP “ HEAT EXCHANGER are discussed; the most suitable pro 
cedure for each type is deseribed 


= CHECK VALVE 
Fabrication of Thick-walled Steam 


Here are some typical savings 


In Germ: 


with q Cochrane The 1 rare ition of headers from twe 


semi-spherically bent is de 


eribed in detail, including the welding 
rodes, the inside welding procedure 


© A Utility: $15,400.00 annually er 
e A Sugar Refinery: 3,500.00 annually sexs 
A Power Plant: 6,700.00 annually dis uss 

@ A Packing Company: 1,500.00 in first year 


(Names of companies on request) 


the vies designed for this pecial 


Welding Copper-base Alloy Tubes. 
I. F. Sebald and L. H. Hawthorne 
Power 102 (June 08-11, 208 
Rising power plant operating costs make complete utilization of 212, 214, 216, 218 
heat more important to your company than ever before. With a Phe third 
Cochrane system you can recover practically all of the heat of the articles deals with 1) Tube sheet 
blowoff. Both flashed steam and heat from hot waste water are distortion “ Pube ripe 
changers 1) Investigation iter the 

In addition, Continuous Blowoff provides more uniform boiler quality and penetration of manual 
concentrations, smoother boiling conditions and cleaner steam. and machine welded joints . 
Chemical and electro-chemical in 
vestigations of yomts 


cries 


Cochrane Corporation designs and manufactures complete lines 
of deaeration, precipitation, ion exchange and water conditioning 
equipment. Call Cochrane first for water treatment. Cooperative Investigation of a New 

Write for Cochrane Publication No. 5700. Welding Electrode for Stainless Steel. 

R.B. Wylie. ASME. Preprint No 
1958S (Apt S pp 


oc | rh Difficulties experienced in welding 


stainless steel pipes and superheater 
Cc P Oo R A T Oo N tubes for temperatures of 1050 1200 | 
3109 N. 17TH STREET, PHILADELPHIA 32, PA. with type $47 low-ferrite electrodes 


PHILADELPHIA e NEW YORK e CHICAGO led to the development of the Crolo 


Cochrane Water Conditioning, Limited, Toronto, Montreal, Winnipeg, Canada 16-S-2) electrode Detailed tests ot 


Representatives in thirty-two principal cities in U.S., Hawaii, Puerto Rico; also, welds made with this electrode have 
Havana, Cuba; Paris, France; La Spezia, Italy; Mexico City, Mexico; Caracas, been satistactor although cracking 
Venezuela; Santiago, Chile; Manila, Philippine Islands. 

has not been entirely eliminated. The 


Pottstown Metal Products Division — Custom built carbon steel and alloy products. 
next step should be the production of 


Demineralizers + Hot Process Softeners + Hot Zeolite Softeners * Dealkalizers * Reactors base materials with better weldabilits 


Deaerators + Continuous Blowoff Systems Condensate Return Systems Specialties 


68 October 1958—C OMBUSTION 


| ( 
— | 
= 
by the U.P.- 
H Mauss 
68-73 
q 
a) 
1.4 


Instruments and Controls 


Recording Differential Balances for 
Thermogravimetric Analysis. Anon 
Coke and Gas 1958, 20 (June) 252-6 

Australian research into the de 
velopment of improved differential 
balances has resulted in the design of a 
torsion balance which is described in 
detail 


Regulation System of Once Through 
Boiler for Maintenance of Steam 
Pressure. N. 1. Davydov and 8S. G 
Dudkovy Teploenergetika 4 
(Nov.) 63-7 (In Russian 

Phe regulation system of a 67-2-SP 
230,100 type once-through boiler 1s 
described in which steam pressure 1s 
maintained by the boiler and not the 
turbine The results of tests of the 
system during operation of the boiler 
in a unit with the turbine have con 
firmed the possibility of establishing 
sufficient! wecurate Stabilization of 
steam pressure by means of once 
through boilers 

From Fuel Abstracts 15S, 23 (June 


Pressure Operated Bunker Level 


Switch. Anon Colliery Guard. 
196 ( June 

Phe switch made by Londex Ltd. 1s 
mounted into the side of the bunker 
and, when the level of material 
reaches the switch, pressure 1s ex 


erted on a face pad which projects 


into the bunker Thi pad 1s made of 
tough plasti r aluminuim alloy to 
withstand abrasion and eliminate in 
cendive sparking The pressure ts 
transnutted via a rubber diaphragm to 


ethvlene glyveol contained in a housing 
and from this to the witch 


Static Automatic Control for Electrical 
Precipitators. L. L. Combu 
tion 1958, 29 (Ma 

An automatic control unit for elec 
trical precipitators 1s deseribed, which 


maintains optimum sparking current 
despite wide changes in the electrical 
propertie the i ind entraimmed 
dust In one case the dust content ot 
the cleaned i vas reduced from 
W104 gran uft with manual con 
trol to (0279 grains cudt with 


matic control, 


Fluid Density Measurement by 


Vucl. P G58, 3 (Julv) 328-9 

Phe principles on which the imstru 
ment has been designed are explaimed 
and the instrument and its range of 
ipplreation deseribed Phi ad 
Vantave of nucleonie measurement 
ire that this takes place outside the 
pipe or tank at d thus does not inte 


fere with operation 
Neutron Detectors A Survey. | 
Sharpe. Vucl. 3 (June 


201-6 
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The tough pressure relief jobs 


For 45 years, Cochrane Multiport Relief Valves have 
been taking on the tough jobs—often where other 
valves had failed—and achieving an outstanding suc- 
cess record in protecting lives and equipment. Testi- 
monials such as “Going strong after opening and 
closing every 30 seconds for the past 12 years!”’ and 
“In service 20 years with no maintenance”’ are typical. 

Today’s Multiport Relief Valves employ the latest 
developments in stainless steels and other alloys to 
provide even greater safety and reliability. Multiple 
discs—from 3 to 21 depending on valve size—guaran- 
tee unfailing operation. Valve discs are vapor cushioned 
to ease open under excess pressure, bleed off the quan- 
tity that caused the overpressure, then gently and 
tightly close without blow-down, back surge or vapor 
hammer. 

Applications are widely varied: condenser relief, low 
and high back pressure relief, extraction relief to 
atmosphere; steam check, gas check—in closed sys- 
tems; differential pressure spill-over— in closed systems, 
vacuum breakers and check valves. 

Cost? Savings of usable steam, air or gas frequently 
pay for the valve in a short time. 

For complete details on the benefits of Cochrane 
Multiport Relief Valves and basic sizing data, write 
for Publication 5200-A. 


Cochrane 


CORPORATION 
3109 N. 17TH STREET, PHILADELPHIA 32, PA. 
PHILADELPHIA «© NEW YORK ¢ CHICAGO 


Cochrane Water Conditioning, Limited, Toronto, Montreal, Winnipeg, Canada 


Representatives in thirty-two principal cities in U.S., Hawaii, Puerto Rico; also, 
Havana, Cuba; Paris, France; La Spezia, Italy; Mexico City, Mexico; Caracas, 
Venezuela; Santiago, Chile; Manila, Philippine Islands. 

Pottstown Metal Products Division— Custom built carbon steel and alloy products 


Demineralizers * Hot Process Softeners * Hot Zeolite Softeners * Dealkalizers * Reactors 


Deaerators * Continuous Blowoff Systems * Condensate Return Systems * Specialties 
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For new plant or 
modernization 


...you'll be wise 
to select... 


Plan wisely for completely safe water level supervision on all 
boilers, and all water-containing vessels, with rugged, efficient 
Reliance equipment. This specialized line includes water columns 
for any type of boiler—any pressure—and complete trim, including 
various types of gage inserts, direct-to-drum assemblies and illumi- 
nation; remote gages, auxiliary alarms and automatic controls, 


Known the world over for accuracy, sturdiness and dependability, 
Reliance equipment brings you the advantages of trouble-free low- 
maintenance service. For keeping your plant in the best of trim 


now, or for planning new or revised power facilities, keep posted 
on the latest in Reliance Boiler Safety Devices. 


The Reliance Gauge Column Co., 5902 Carnegie Ave., Cleveland 3, Ohio 
The name Thal ndroduced safely walter 1884 


The principles of neutron detection 
are explained and the difficulties in 
detecting those of intermediate range 
between slow (thermal) and fast are 
discussed Designs of instruments 
are described 


A New Method of Observing Water 
Level in Boiler Drums. V. A 
Dementyev, G. Ya. loffe and L. B 
Krol. -lekt. Stantsii 1958, 29 (Feb.) 
20-24 (In Russian) 

The radioactive level gauge permits 
convement and reliable contactless 


remote control of water level in boiler 
drums, which ts particularly useful in 
boilers of over 100 atm. abs. pressure 
It efficiently replaces the ordinary 
water gauge which is unreliable at 
extra high pressures. The article de 
scribes the radioactive level gauge 
devised by the Engineering Institute 
of Thermal Engineering. Operation ts 
based on the difference in penetrability 
of water and steam by gamma rays 
emitted by radioactive 1sotopes 

From C.1.G.B Digest 1958S 10 
May 24) 1261 


Nuclear Energy 


The Status of Nuclear Data for Reac- 


tors. I’. A. Evelstafl Atomics and 
Nucl. Eengeng. 1958, 9 (June) 204-7 
Phe following problems are dis 
cussed 1) Nuelear data Ab 
sorption eross- section data for ther 
mal reactor }) Seattering cross 
section data 1) Caleulation of fis 
sion products poisoning im interme 
diate reactor >) Inelastic seatter 
ing and capture cross-section in fast 


reactors 


Measurement of the Neutron Spectra 
from Zeta. Rose, Taylor 
and E. Wood Nature 1958, 181 
June 14) 1630-2 

The neutron pectra observed 
bn interpreted in terms of an accelera 
tion process which sugyests that the 
mayor ol neutrons are not pro 
duced by a thermonuclear process 


Heat Extraction in Power Reactors— 
2 G. Boxer Vucl. Pwr. 1958, 3 
Jul 

Phe problems arising in the extrac 
tion of heat from the core of a nuclear 
reactor are discussed and the relevant 
equations developed These relate to 
sources of heat production, estimation 
of radial temperature gradients in fuel 
elements, sheath and coolant heat 
transfer correlations and heat transter 
by liquid metal 


Reactor Irradiation Techniques. 1: 
S. Hickman Engineer 1958S, 205 
June 20) VIS -20 

Phe problems encountered pre 
cise investigations of neutron irradia 
tion of materials are discussed and 
techniques developed to overcome the 
difficulties are deseribed 
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Reactor Test Loop. 2. Design Fac- BI 4 
tors. A. T Hooper Nucl. Pwr. 1958, RCHER i 
3 (July) 318-22 

General considerations relating to POINT 


design and control are discussed and 


Ship Propulsion by Nuclear Power. 
II. K. Ilhes Atomics and Nuel 
Eneng. 1958, 9 (June) 208-9 

After further describing some design 
details for a helium cooled reactor 
(heat exchanger for helium-air, gas 
turbine) and the arrangement of the 
reactor, gas turbine and = ancillary 
equipment in a ship, the conclusion ts 
drawn that gas-cooled reactor systems 
may even be superior 


Boiler Water Reactor. Anon. 
Rev. 1958, 162 (June 27) 1212 

An agreement has been concluded 
by a number of European countries 
and Euratom for joint operation of 
Norway's 10> Halden experi 
mental boiling water reactor and a 
joint research and experimental pro 
gramme over 3 year Phe reactor 1s 
the first heavy water reactor so far 


APDA’s Fast Breeder Reactor Vessel. 


0 ‘ombustio 1958 (May) 1 
Anon Combustion 29 (May 


Fictaile ane given of the design and Designed for Inplant Testing eee Performed by 


fabrication of the stainless steel reac 

tor vessel for the Enrico Fermi nu 

breeder reactor with sodium cooling 

The vessel which consists of four sepa If you use water for power, process or cooling, it will pay you to look into 
rate evlindrical parts welded together Bird-Archer’s 8 point Water Treatment Service. Every step in this 
has a weight of 92 tons and a total Service is performed by qualified chemists and engineers whose main 
height of 36 ft Phe upper vessel is 
designed for 50 psi and 1000 F, the 
lower for 110 psi and 650° F The 
vessel shell is made from stain experience in solving water treatment problems. 


task is to design a system that can be implemented by your own 


personnel and at the same time place at your disposal 60 years’ 


less steel, the rotating plug cover plate 
from a 12 in. thick carbon steel fors Bird-Archer’s 8 Complete Engineering Services 


ing. Every square inch of plate was 
Complete studies of your use of water or steam 
ultrasonically inspected for thaws and 

all major welds radiographed and @ Exhaustive analysis of water supplies starting at source 

tested by dye penetrant or magnets @ Modern laboratory with seasoned chemists specializing in water analysis 


particle and research. 


Operational changes where necessary. 


Design Parameters in the O.R.N.L. 
Gas-cooled Reactor Study. Anon Custom formulated chemical treatments for your specific needs 
Vuel. [ngs IWS, 3 (July) 28205 Complete analysis of savings and benefits where additional equipment 
Phe preliminar tudies made b may be helpful 
the Oak Ridge National Laboratory 
Instruction of your personnel by experienced technicians in accurate 


for the design of the G.C_R 2 reactor 
control and test procedures 


Periodic call-backs by your Bird-Archer Service Engineer to be sure you 


continue to get the best possible results. 


with regard to lattice design, fuel rods 
geometrical factors, burn-up, tempera 
ture coefficient and economies are out 
lined 


A Bird-Archer 8 Point Service Engineer is only a ‘‘phone’s throw’’ away. 
Thermal Stresses in Externally Clad Call him for greater peace of mind. 


Cylindrical Fuel Elements. C. () 


BIRD-ARCHER 


‘ 


Equations for the thermal stresses See) WATER TREATING CONSULTANTS 


ce velope din externall clad evlindri 
eal (solidand hollow) fuel elements with 


2G The BIRD-ARCHER Company, 4337 N. American St., Phila. 40, Pa. 
radiall mimetrical temperature dis New York Chicage 


tribution are pres nted The BIRD-ARCHER CO. of California, 415 Brannan St., San Francisco * Offices in Canada and Mexico 
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Bailey Meters and Controls for Combustion, Feed Water, Steam Temperature 
and Condensate at Moores Park Station, City of Lansing, Michigan. 


How Bailey makes steam 
operating duties a pleasure— 


Fingertip Controls, convenient indicators and trend 
recorders make steam control room operating duties 
a pleasure. You get this bonus for your operators when 
you specify Bailey Meters and Controls. 

Bailey is the choice of virtually all the most efficient 
plants on the Federal Power Commission's heat rate 


report. Ilere’s why: 


1. A Complete Line of Equipment 


You can be sure a Bailey Engineer will offer the right 
combination of equipment to fit your needs. 

Bailey manufactures a complete line of standard, com- 
patible pneumatic and electric metering and control 
equipment that has proved itself. Thousands of sue- 


cessful installations involving problems in) measure- 


ment, combustion. and automatic control are your 


assurance of the best possible system. 


2. Experience 


Bailey Engineers have been making steam plants work 
more efliciently for more than forty years. Veteran en- 
gineer and young engineer alike, the men who represent 
Bailey . are storehouses of hLnowledge on measurement 
and control. They are up-to-the-minute on the latest 


developments that can be applied to your problem. 


3. Sales and Service Convenient to You 


There's a Bailey District Office or Resident Engineer 
close to vou. Check your phone book for expert engi- 


neering counsel on your steam plant control problems. 
A133-1 


Instruments and controls for power and process 


1025 IVANHOE ROAD ° 


BAILEY METER COMPANY 


CLEVELAND 10, OHIO 


in Canada — Bailey Meter Company Limited, Montreal 
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One of three canned motor-pumps on the controlled circulation boiler in the 125,000-kw addition to the Seward Station. 


PENELEC’S 


First annual inspection of 
Westinghouse Canned Motor-Pumps 


Pennsylvania ElectricCompany reports: after the 
first annual inspection, the Westinghouse canned 
motor-pumps on the controlled circulation boiler 
at the Seward Station were in excellent condition. 

One pump was operated continuously throughout 
the 276 days that the boiler was in service. The 
other two units alternated between full opera- 
tion and hot standby. This operating experience 


you can BE SURE...1F 17s Westi nghouse cw 


demonstrates the trouble-free and reliable service 
that can be expected from Westinghouse canned 
motor-pumps. 

For information on the advantages of these leak 
proof pumps for controlled circulation boilers and 
other uses, contact your Westinghouse sales engi 


neer, or write: Westinghouse Electric Corporation, . 


Atomic Equipment Department, Cheswick, Pa. vi 
J-57017-R-2 
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KNOW YOUR FUEL COSTS 


with an AUTOMATIC RICHARDSON H-39 


COAL SCALE 


Coal is money, money that you are burning. And it’s vitally im- 
at all times how much 


portant to your balance sheet to know 
of it is going where, how fast. 


With an Automatic Richardson H-39 Coal Scale you know. It’s the 
superior method of checking boiler and furnace efficiency through 
records of coal consumption over a set period of time. 


A product of the world’s foremost manufacturer 


weighing and proportioning equipment, 


@ records the total weight of all coal consumed 


amount consumed by each boiler. 


@ has extra large (24° x 24”) inlet, prevents coal “: 


@ is available in two capacities, 20 


Write today for Richardson Bulletin 0352A for engineering de- 
tails and S-58 for complete specifications on the cost saving and 


budget control features of the H-39 coal 


Richardson Scales conform to U 
ond Measures H-44 for your 


@® minimizes condensation with exhaust vents ; 


and 40 tons per hour. 


scale. 


S$. Weights 
protection 


RICHARDSON SCALE COMPANY « CLIFTON, NEW JERSEY 


Sales and Service Branches in Principal Cities 


MATERIALS | MATERIALS HANDLING BY WEIGHT SINCE 1902 | BY WEIGHT SINCE 1902 


Also manufactured in Europe to U.S. standards 


of automatic 
the Richardson H-39 — 


and the 


arching”. 


it each end. 
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NEW IDEAS? | sure 
GET PLENTY AT THE POWER 
SHOW. NO DOUBT ABOUT IT, 
BILL, | ALWAYS GET A WEALTH 
OF ENGINEERING INFORMATION 
BY TALKING TO THE EXHIBITORS’ 
TECHNICAL PERSONNEL. AND 
THIS IS THE PLACE TO SEE 
AND COMPARE NEW, COST- 
SAVING EQUIPMENT. 


YES, ED. were 
ESPECIALLY CONCERNED RIGHT 
NOW WITH LOWERING 
OUR PRODUCTION COSTS, 
AND SOME OF THE IDEAS 
I'VE PICKED UP HERE ARE GOING 
TO HELP DO IT. 


YOU, TOO, CAN SECURE VALUABLE NEW IDEAS 
at the 


23rd National Exposition of 


POWER & 
MECHANICAL ENGINEERING 


Auspices of ASME 
New York Coliseum - Dec. 1-5, 1958 


See first-hand the new, cost-saving products of some 300 leading 
manufacturers—talk to their technical representatives and get 
the answers to your problems. Be informed on the newest 
developments, methods and products. 


Save time, avoid standing in line, by filling out the coupon below 
and registering now, by mail! 


23rd National Exposition of 
Power & Mechanical Engineering 


ASME 
480 Lexington Avenue, New York 17, N. Y. 


ANNUAL 
MEETING 


with some 110 technical 
sessions will be held at the 
Statler-Hilton and Shera- I Title 
ton-McAipin Hotels durin 
the same week. 


Yes, please, send me admission badge at no charge. 


Name 
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Type of Products 


| or Business 
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Maryland Shipbuilding & Dry- oe 
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70 
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Here are the reasons why— 
DRY-ACID CLEANERS based on 

Du Pont Sulfamic Acid are gaining favor 
in industrial equipment cleaning 


SAFER TO HANDLE — Dry-acid cleaners are EASIER TO USE~— No siphoning or cumbersome 


dustless, free-flowing powders that handle dry. There’s pouring of liquid acid—just scoop or shovel dry acid 
no danger of spillage, spatter of liquids or broken bottles into make-up tank. 


acie 


LOWER HANDLING COSTS — Packaged in NO HAZARDOUS FUMES — Dry-acid com- 
convenient, easily handled and stored, disposable drums pounds are non-fuming, produce no corrosive gases. . . 
in a variety of sizes. 100-/b, drum is more than equal to dry or in solution. Special precautions necessary in han 
onecarboy of 18: hydrochloric acid (gross weight 192 Ibs dling ordinary acids are eliminated. 


Cleaners based on Du Pont Sulfamic Acid are ideal 
for removing hard-water scale and other mineral 
deposits from industrial equipment such as air con- 
ditioning and ice-making units, food-processing ves- 
sels, steam boilers, milk evaporators and pasteur- 
izers, Marine evaporators and heat exchangers. 
We'll gladly send you additional information on 
sulfamic-acid-based cleaners and the names of for- 
mulators who offer these cleaning compounds. E. I. 
du Pont de Nemours & Co. (Inc.), Grasselli Chemi- 
cals Dept., Room N-2533, Wilmington 98, Del. 


TEMPERATURE F 


Inhithited hydrochlori« by weight 


Inhibited Sulfamic Acid (7°) by weight EK. I. du Pont de Nemours & Co 


Grasselli Chemicals Dept., Rm. N-2533 
LESS CORROSIVE — Cleaners based on Du Pont Wilmington 98, Delaware 
Sulfamie Acid form solutions equal to hydrochloric acid Please send me free booklet about dry-acid cleaners 
in penetrating: power, yet are far less corrosive (as shown based on Du Pont Sulfamic Acid Names of formula 
by graph abo . tors who offer these cleaning compounds 


Name 


Firm Tith 


SULFAMIC ACID 


H CHEMISTRY 
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REPRESENTATIVE USERS OF 
DIAMOND “‘UTILISCOPE”’ 
IN POWER PLANTS... 


Alabama Power Company 
Appalachian Electric Power Company 
Arkansas Power & Light 

Atlantic City Elec. Co. 

California Electric Power Co. 
Carolina Power & Light Co. 
Central Hudson Gas & Elec. 
Chubu Electric Co. 

Chugoku Elec. Power Co. 
Cincinnati Gas & Electric 
Columbus & Southern Ohio Elec. Co. 
Omaha Public Power District 
Connecticut Light & Power Co. 
Dayton Power & Light Co. 

Duke Power Co. 

East Kentucky Rural Elec. Cooperative 
Florida Power Corp. 

Gulf States Utilities 

Hawaiian Electric Co., Ltd. 
Illinois Power Company 

Indiana & Kentucky Elec. Corp. 
Indiana & Michigan Elec. Co. 
Indianapolis Light & Power Co. 
Jersey Central Power and Light 
Kansai Elec. Power Company 
Kansas Gas & Elec. Co. 

Kansas City Power and Light Co. 
Kentucky Utilities Co. 

Kyushu Elec. Power Company 
Board of Water & Elec. Light Commission 
Long Island Lighting Company 
Lovisiana Power and Light 

Mill Power Supply Company 
Minnesota Power & Light Co. 
Montana Dakota Utilities Co. 
Monongahela Power Co. 

New Brunswick Elec. Power Comm. 
New Orleans Public Service 

New York State Elec. and Gas Co. 
Niagara Mohawk Power Corp. 
Northern States Power Co. 

Ohio Edison Co. 

Ohio Valley Elec. Corp. 
Oklahoma Gas & Elec. Co. 
Pacific Gas & Elec. Co. 

Palestine Elec. Corp. 

Philadelphia Electric Co. 

Public Service Elec. & Gas 

Puerto Rico Water Resources Authority 
Rochester Gas & Elec. 

Rockland Power & Light Corp. 
San Diego Gas & Elec. Co. 
Saskatchewan Power Corp. 

South Carolina Generating Co 
Southern California Edison 

Tokyo Elec. Power Co. 

Toledo Edison Co. 

Utah Power & Light Co. 

Virginia Electric & Power Co. 
Western Mass. Elec. Company 
West Penn Power Co. 

Wisconsin Public Service Corp. 
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| Diamond Television camera has been 
| SEEING water level in boiler for 
almost nine years. 
| 


| 75,840 Hours 
| Of Operation 

(with Original 
| 
| 


Camera 
Pickup Tube) 


At the Wood River Station of \“ 
the Illinois Power Company, 

this Diamond "Utiliscope”’ has 

been in continuous operation 

since 1949. It has a job where . 
dependability is all important: 
watching the water level in a 

big central station boiler. The 
original camera pickup tube is eo 
still in service . . . record = 
of more than 75,840 hours % 
(nearly nine years) of opera- 
tion. Routine maintenance is 
the only service required since 
installation. 

Diamond "Utiliscope’’—Heavy Duty Television—is dependable, durable, 
resistant to time and difficult operating conditions. It is saving money and 
improving operation in steel mills, foundries, mines, and a wide variety of 
manufacturing plants. Use the coupon below to obtain more information. 


board SEES boiler 


water level on Diamond Television screen. 


Operator at boiler 


DIAMOND POWER SPECIALTY CORP. 
ELECTRONICS DIVISION, P.O. BOX 58II 
LANCASTER, OHIO 

Please send me without obligation a copy of bulletin 
showing how Diamond Industrial Television will help 


me reduce costs and improve operations 


Name 


Title 


Company 


Address 


' Dependability | 

| 

= 

1 
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INDUSTRIAL 

TELEVISION 

HAS MANUFACTURED 

2 QUALITY TELEVISION | 


His title is Dowell Service Engineer. His job— 


to study your maintenance cleaning problems, recommend 
the proper solutions and apply chemical solvents to help 
you make more profit. He represents a team of specialists 
who have rendered old-fashioned all other methods of 
cleaning product, process and steam generating equipment. 
His method ts Dowell Service, the modern way—using 
solvents—to remove scale and sludge from all kinds of 


metal equipment, tanks, piping and lines 


Specifically: one processor had been performing his 


own turnaround service—using mechanical methods—at an 


annual cost of $315,000. The Dowell Service Engineer and 
his team performed the same service in 1/10 of the time 
at a cost of $2300. The savings downtime alone 


amounted to $210,000 


If your maintenance and operating engineers do not 
know the profit possibilities with Dowell Service, ask them 
to get the facts for you. For specific information on how 
chemical cleaning can help your plant to greater profits, 
call the Dowell office nearest you. DOWELL—A SERVICE 
DIVISION OF THE DOW CHEMICAL COMPANY. Headquarters 
and research center, Tulsa, Oklahoma, with 165 offices 


and stations to serve you 


chemical cleaning services for industry << 
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